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Aryl Ether Substituted Iniidazoqulnollnes 

Field of the Invention 

5 This invention relates to imidazoquinoiine compounds that have a 1-substituent 

that contains ether and aryl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Invention 

The first reliable report on the l/f-iniidazo[4 > 5-c]qumoline ring system, Backman 
et aL, J. Org. Chem. 15, 1278-1284 (1950) describes the synthesis of l-(6^^netboxy-8- 
qumolinyl)-2-memyl-l//-iIma^^ for possible use as an antimalarial 

15 agent Subsequently, syntheses of various substituted l#-imidazo[4,5«-c] quinolines were 
reported. For example, Jain et aL, J. Med. Chem. 1 1, pp. 87-92 (1968), synthesized the 
compound l-[2-(4-pipeTidyl)emyl]-l#-m^ as a possible 

anticonvulsant and cardiovascular agent Also, Baranov et at, Chem. Abs. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-c]qumolines, and Bercnyi et at, J. 

20 Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5- 
c]o^olines. 

Certain l/f-mudazo[4,5^]qarmolm-4-smmes and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 

25 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated he rem by reference. 

There continues to be interest in the imidazoquinoiine ring system. Certain 1H- 
imidazo[4,5-c] iiaphmyridine-4-arnines, IH-imidazo [4,5-c] pyridm-4-arnines, and 1H- 
imidazo[4,5-c] quinolin-4 -amines having an ether containing substituent at the 1 position 

30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29*93. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, mis invention provides imidazo[4, 5-c]quinoline-4- 
amine and tetrahydroimidazo[4, 5-c]quinoline^-amine compounds that have an ether 
containing substJtuent at the 1 -position. The compounds are described by Formulas (I), 
(II), (HI) and (TV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Ri, R*, and R arc as defined herein for each class of compounds having 
Formulas (I), (II), (HI) and (IV). 

15 The compounds of Formulas (I), (II), (HQ, and (TV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (H), (HI), or (IV) to the animal . 
In addition, the invention provides methods of synthesizing the compounds of the 

25 irrvention and intermediates useful in the synthesis of these compounds. 
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Detailed Description f the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds are 
represented by Formulas (I), (II), (HI), and (IV), as shown below. 

Imidazoquinoline compounds of the invention, which have ether and aryl or 
alkenyl functionality at the 1 -position are represented by Formula (I): 




(D 

10 wherein: X is -CHR 3 -, -CHR 3 -aIkyl-, or-CHR 3 -alkenyl-; 

Rj is selected from the group consisting of: 
-alkenyl; 
-aryl; 
-R4-aryl; 

1 5 Ri is selected from the group consisting of. 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

20 -heteroaryl; 

-heterocyclyl; 
-aUcyi-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

25 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
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-N(R 3 )2; 
-CO-N(R 3 )2; 
-CO-Cmo alkyl; 
-CO-OCwio alkyl; 
5 -N 3 ; 

-aiyl; 

-heteroaryl; 

-heterocycryl; 

-CO-aryl; and 
10 -CO-hetcroaiyl; 

R4 is alkyl or alkenyl, both of which may bo interrupted by one or more 
-O- groups; 

each R3 is independently H or Cuo alkyl; 
each Y is independently -O- or -S(0)o-z-; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 



20 



The invention also provides imidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyi group. These compounds are represented by structural formula (H): 




25 

wherein X is -CHR3-, -CHR^alkyl-, or -CHRa-aflcenyl-; 
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Rio is selected from the group consisting of: 
-H; 

-alkyl; 

-alkenyl; and 
-aryl; 

R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-aBcyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 )2; 

-CO-Cmo alkyl; 
-CO-O-C M0 alkyl; 
-N 3 ; 
-aryl; 
-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

30 nis0to4; 

each Y is independently -O- or -S(0)o.2S 
each R3 is independently H or C M0 alkyl; and 
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25 
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each R present is independently selected from the group consisting of Q-io 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and aryl or aDcenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoline compounds are represented by Formula (ID): 

NH 2 



10 wherein: 




OH) 



X is -CHR 3 -, -CKRraBcyl-, or -CHR 3 -aIkenyl-; 
Ri is selected from the group consisting of: 
aryl; 

aDcenyl; and 
15 Rr-aryl; 

R 2 is selected from the group consisting of: 
-hydrogen; 
-aDcyl; 
-aDcenyl; 

20 -aryl; 

-heteroaryl; 

-hfiterocycryl; 

-aDcyl-Y-aDcyl; 

-aDcyl-Y-aryl; 
25 -alkyl-Y- aDcenyl; and 

- aDcyl or aDcenyl substituted by one or more substituents selected 

from the group consisting of: 
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-OH; 
-halogen; 

-N(R3)i; v 
<X>-N(R3)i; 

5 -CO-Cmo alkyl; 

-CO-CKJwoaftyl; 

-N 3 ; 

-aryl; 

-heteroaryl; 

10 -heterocyclyl; 

-CO-aryl; and 
-CO-heteroaryl; 

Ri is alkyl or alkenyl, both of which may be interrupted by one or more 
— O— groups; 

1 5 each R3 is independently H or Cmo alkyl; 

each Y is independently -O- or-S(0)<w-; 
n is 0to4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a pharmaceutically acceptable salt thereof. 

An additional class of immune response modifying compounds of the invention are 
tetrahydroimidazoquinoline compounds that have an ether containing substituent at the 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 
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N 

V 

X-O— (CH^i.iir— C=CRio 



(IV) 

wherein 

X is -CHR3-, -CHR 3 -aIkyl-, or -CHR 3 -alkenyl-; 
5 R 10 is selected from the group consisting of: 

-H; 
-aDcyl; 

-alkenyl; and 
-aryl; 

10 R2 is selected from the group consisting of. 

-hydrogen; 
-aDcyl; 
-alkerryl; 
-aryl; 

15- -heteroaryl; 

-heterocycryi; 
-alkyt-Y-alkyl; 
-aBcyl-Y-aryl; 
-alkyl-Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 )i; 

25 -CO-N^fe; 

-CCKJmo alkyl; 
-C(M>C|.ioalkyU 
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-N 3 ; 
-aryl; 

-heteroaryl; 

-heterocycryl; 

-CO-aryl;and 

-CO-heteroaryl; 
each Ha is independently H or Cm 0 alkyl; 
each Y is independently -O-or- S(0)o^-; 
a is 0 to 4; and 

each R present is independently selected from me group consisting of C,., 0 
alkyl, Clio alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof! 

Preparation of the Compounds 

Compounds of tho invention can be prepared according to Reaction Scheme I 
where R, R* X and n are as defined above and R, , is alkyl substituted by an aryl group 
wherein the aryl group may be unsubstituted or may be substituted or R„ is substituted 
aryl with the proviso mat if R„ is substituted aryl at least one substituent is a strong 
electron withdrawing group located ortho or para to the ether bond. 

Reaction Scheme I 



X XI 

In Reaction Scheme I a 4^amh^l/7-miidazo[4,5-c]o^oh^ 1-yl alcohol of 
Formula X is alkylated with a halide of Formula XT to provide a li^imidazo[4> 
c]qumolhv4-amme of Formula XO which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dmiemylformamide to form an alkoxide. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°Q if 



20 
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desired The product or a phannaceuticaHy acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerstex, U.S. Patent 
No. 4,689,338 and Gerster et at, U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et at, U.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, Rj, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a li/-hnidazo[4,5^]qumolin-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XI to provide a l/f-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XHI is reacted with 

sodium hydride in a suitable solvent such as N^NhHid ethy If ormami de or tetrahydrofuran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as bciizyltrmaemylammoniuin chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XCQ are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme TL a l/f-iim\iazo[4,5^]qumolin- 1 -yl ether of 

Formula XIV is oxidized to provide a lJY-imidazo[4,5-c]c^moline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3 -chloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lH-irmdazo[4,5^]qumoline-5N-oxide of 

Formula XV is animated to provide a Lf/-imidazo[4,5^]qumolm-4-amine of Formula XH 
which is a subgenus of Formula I. Step (3) involves (i) reacting a compound of Formula , 
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XV with an acylating agent and then (ii) reacting the product with an aminating agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include aDcyl- or arylsulfonyl chlorides (eg., benezenesulfonyl 
chloride, methanes^ Arylsulfonyl chlorides 

are preferred. Pora-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 
involves reacting the product of part (i) with an excess of an aminating agent Suitable 
aminating agents include ammonia (e.g., in the form of arnmonium hydroxide) and 
ammonium salts (e.g., arnmonium carbonate, ammonium bicarbonate, arnmonium 
phosphate). Ammonium hydroxide is preferred The reaction is preferably carried out by 
dissolving the N-oxide of Formula XV in an inert solvent such as mcWoromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a phannaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
XV with an isocyanate and then (ii) hydroryzing the resulting product Part (I) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
carbonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
of the N-oxide in an inert solvent such as chloroform or ojchlortmiethane. Part (ii) 
involves hydrolysis of the product from part (i). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aDcoxide. The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme II 




(2) 




5 Compounds of Formula I wherein R, R2, X and n are as defined above and Ri is an 

optionally substituted phenyl can be prepared according to Reaction Scheme IE where m 
is 0 to 3 and each R* is independently selected from the group consisting of alkyl, alkoxy, 
alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carboxy, 
formyl, aryl, aryloxy, arylthio, arylalkoxy, arylaDcylthio, heteroaryl, heteroaryloxy, 

1 0 heteroarylthio, beteroarylalkoxy, heteroarylalky Ithio, amino, alkyl amino, dialkyi amino, 
heterocyclyl, beterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, 
aDcoxycarbonyl, haloaDcylcarbonyl, haloaDcoxycarbonyl, aDcylthiocarbonyl, 
aryloxycarbonyl, aOcanoyloxy, alkanoylthio, aJkanoylamino, aroyloxy and aroyl amino. 
In Reaction Scheme EH a 4-ammc-l/f-inuda2o[4^^]qumolin- 1 -yl alcohol of 

15 Formula X is condensed with a phenol of Formula XVI to provide a l/f-imidazo[4,5- 
c]qumolm-4-amine of Formula XVII which is a subgenus of Formula I. Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
almedrylfoijnamide is treated with diethyl azodicarboxylate and triphenylphosphine at 
ambient temperature. The product ox a pharmaceuticalry acceptable salt thereof can be 

20 isolated using conventional methods. 



12 



WO 02/46189 



PCT/US01/46581 



Reaction Scheme III 




OH 



+ HO 




O 



X 



XVI 



XVH 




5 



Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R^, Rn, X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a 1 Jf-unidazo[4,5- 
c]quinoIin-l-yl alcohol of Formula XHI is protected with a benzyl group. The alcohol of 
1 0 Formula XIII is reacted with sodium hydride in a suitable solvent such as N,N- 

dimemylformamide to form an aJkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVHL The reaction can be carried out at 
ambient temperature. 



15 the method of step (2) of Reaction Scheme II to provide a l//-imidazo[4,5-c]quinolinc- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a lH-unidazo[4^^]qumoline-5N-oxide of 
Formula XDC is chlorinated to provide a 4^Morc-lif-imida2o[4,5^]qumoline of Formula 
XX. Preferably a solution of a compound of Formula XIX in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^hloro-lJ/-iimdazo[4 ) 5^]qumolrne of 
Formula XX is reacted with phenol to provide a 4-phenoxy-l^umdazo[4 > 5H:]quinohne of 
Formula XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4-phenoxy- l//-nmdazo[4,5^]qumolin-l -yl 
alcohol of Formula XXEL The reaction is preferably carried out by adding triflic acid in a 



In step (2) of Reaction Scheme TV a compound of Formula XVIII is oxidized using 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-lif^idazo[4,5^]quinolin- 1 -yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Rn to provide a 4-phenoxy-Ltf- 

5 imidazo[4 f 5^]quinolin- 1 -yl ether of Formula XXIII. The alkoxide of a compound of 
Formula XXQ is formed by adding the alcohol to a triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltrimethlammonium chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy-l/f-iniidazo[4^-c]qumolm-l-yl 

ether of Formula XXIII is arninated to provide a i/f-imidazo[4,5^]qumolin-4-amm^ of 
Formula XH which is a subgenus of Formula I. The reaction can be carried out by 
combining a compound of Formula XXm with ammonium acetate and heating the 
resulting mixture at ~150°C The product or a phannaceutically acceptable salt thereof can 

1 5 be isolated using conventional methods. 
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Reaction Scheme IV 




5 Tetrahydroimidazoquinolines of die invention can be prepared according to 

Reaction Scheme V where R, R2, K\ u X and n are as defined above. 

In Reaction Scheme V a 4-ammo^/7 1 8 ) 9-ietrahyd^ 
yi alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tetrahydro-l/Z-imidazo^ of Formula XXV which is a subgenus of 

15 
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Formula m. The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N,NH3imethylforrnamide to form an alkoxide. The alkoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a phannaceuticalry acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahyd^l//'-imiato[4^^]qumolmes of Formula XXIV are known, see 
for example, Nikolaides et al, U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, sec for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which are incorporated by reference herein. 

10 

Reaction Scheme V 




XXIV XI XXV R,, 



Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R, Ri, R 2> X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4n:hlorc-3^troqjimoiine of Formula XXVI is 
reacted with an amine of Formula R|-0-X-NH 2 to provide a 3-mtroo^olin^arriine of 
Formula XXVII. The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromemane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3-nitroqumolm^amine of Formula XXVII is 
reduced to provide a qumolme-3,4-arairirne of Formula XXVUL Preferably, the reduction 
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a qumoIine-3,4niiamine of Formula XXVIII is 
reacted with a carboxylic acid or an equivalent thereof to provide a l//-imidazo[4,5- 
cjquinoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1-diaIkoxyaIkyl alkanoates. The carboxylic acid or equivalent is selected such that 
it will provide the desired Ra substituent in a compound of Formula XXDC For "example, 
triethyl orthoformate will provide a compound where R 2 is hydrogen and triethyl 
orthoacetate will provide a compound where R 2 is methyl. The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 
Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVm with an acyl halide of Formula R 2 C(0)C1 and then (ii) cyclizing. In part (i) the 
acyl halide is added to a solution of the riiftTrnn* in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature, m 
part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is rcfluxed in ethanol in the presence of an excess of 
triemylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (i) is complete. 

In step (4) of Reaction Scheme VI a lH-miidazo[4,5^]qumoline of Formula XXDC 
is oxidized using the method of step (2) of Reaction Scheme II to provide a \H- 
imida2o[4,5^]quinoHiie-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a lH-mridazo[4,5^]qumoune-5N^xide of 
Formula XXX is aminated using the method of step (3) of Reaction Scheme II to provide a 
Ltf-iimdazo[4,5^JquiiK>lm^ of Formula L 
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Reaction Scheme VI 




5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, R^, X and n are as defined above and Ru is an aryl group which maybe 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VII a 1 Z/-imidazo[4>5-c]qumolin- 1 -yl alcohol of 
Formula XIII is alkylated with a halide of Formula XXXI to provide a lJ/-inridazo[4,5- 
10 c]quinolin-l-yl ether of Formula XXXEL The compound of Formula XIII and the halide 
of Formula XXXI are combined in a biphaaic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as ben2yltrmiemylarnmonrum chloride. The reaction can be run at ambient 
temperature. 

1 5 In step (2) of Reaction Scheme VII a l^nmdazo[4,5^]qumoHne of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a IH- 
imidazo[4^]qumolir^ of Formula XXXHI. 

In step (3) of Reaction Scheme VH a l/f-hnida2o[4,5^]qumoline-5N-oxide of 
Formula XXXIII is reacted with trichloroacetyl isocyanate to provide a l//-imidazo[4,5- 

20 c]quirK)lin-4-yl trichJoroacetamide of Formula XXXTV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 

solvent such as dichloromethane. 

k step (4) of Reaction Scheme VH a l^-miidazo[4,5-c]quinolin-4-yl 

trichloToacetamide of Formula XXXIV is hydroryzed to provide a lif.imidazo[4^. 

c]qumolhHUmine of Formula XXXV which is a subgenus of Formula JL The hydrolysis 

can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VH IH-imida2o[4,5^]qumolin^ of 
Formula XXXV is coupled with a halide of formula Hal-R I2 using a transition metal 
catalyst to provide a l/T-imia^[4,5^]quinoIm^an^ of Formula XXXVI which is a 
subgenus of Formula II. Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (I) iodide, dichlorobis(triph^ 
and excess triethylarnine in a suitable solvent such as N,N^emylformamide or 
acetomtrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VII 




Compounds of the invention can be prepared according to Reaction Scheme VHI 
where R, Rj, Ru, X and n axe as defined above and BOC is /ert-butoxycarbonyL 
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In step (1) of Reaction Scheme VET the amino group of a l#-mida2o[4,5- 
c]qmnolk-4smime of Fonnula XXXV is protected with two /^-butoxycarbonyl groups. 
A compound of Formula XXXV is combined with di-^-buty] dicarbonate in a suitable 
solvent such aa N^-dime«hylfonnamide in the presence of 4-<dimethykmino)pyridme 
and triethylamine. The reaction is carried out at an elevated temperature (80-85-C). 

In step (2) of Reaction Scheme VHI a protected U?-mudazo[4,5-c]quinonn-4- 
amine of Fonnula XXXVH is coupled with a halide of formula Hal-R u using a transition 
metal catalyst to provide a protected l/f-hmda2o[4,5^]quinolm-4Himme of Formula 
XXXVm. Preferably a compound of Fonnula XXXVII is combined with the halide in the 
presence of copper (I) iodide, dichlorobis^henylphospbinejpalladiumai), and excess 
triethylamine in a suitable solvent such as N^^emylformamide oracetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80«Q. 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a l/r-imidazo[4,5^]q^lin^aniine of 
Fonnula XXXVI which is a subgenus of Formula H. Preferably a compound of Fonnula 
XXXVm is treated wimtrifluoroacetic acid in a suitable solvent such as dicbioromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (OX). The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

In step (4) of Reaction Scheme VHI the alkyne bond of a protected Iff- 
imidazof^qnmolin^amine of Fonnula XXXVffl is reduced to provide a protected 
l/f-imida2o[4^]qumolm^-amme of Formula XXXEC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 
25 carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme Vffl the protecting groups of a compound of 
Formula XXXTX are removed in the same manner as in step (3) to provide a \H- 
mti(lazo[4^]quinolin^amme of Fonnula XL which is a subgenus of Formula L The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
30 methods. 
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Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R,R2, Rn, X and n are as defined above and CB Z is benzyloxycarbonyi 

In step (1) of Reaction Scheme IX the amino group of a l//-imidazo[4,5- 
c]qumolm-4-amme of Formula XXXV is protected with benzyloxycarbonyi groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^dime%iformamide. The reaction can be carried out at ambient temperature 
10 or with mfld heating (40°C). 

In step (2) of Reaction Scheme DC a protected lF-rnnd^[4,5^]qimioIm^anirne 
of Formula XLI is coupled with a halide of formula Hal-R l2 using a transition metal 
catalyst to provide a protected l//-miidazo[4 f 5-c]qumolin^-arnme of Formula XLDL 
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PrcfenblyacompoundofFonnulaXUi, combined with the haBde m me presence of 
copper (1) iodide, dichl^bisCtripherrylphosphke^allamtmiai), and excess triethylamme 
m a suitable solvent such as N^ethylfonnanride or acetonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (4O-80°C). 

In step (3) of Reaction Scheme K the protecting groups are removed by hydrolysis 
to provide a l/f-mrid^^.S^qumohn^amine of Formula XXXVI which is a subgenus 
of Formula IL Preferably a compound of Formula XUI is treated with sodium metboxide 
masuitable solvent such as methanol, The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 



In step (4) of Reaction Scheme DC the protecting groups of a compound of 
Formula XUI are removed by hydrogenolysis and the alkyne bond is reduced to provide a 
m-mndazo[4^]quinolin^antine of Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on 
15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol. The product or a pharmaceutical^ acceptable salt thereof can be 
isolated using conventional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme X 
where R, K\, R3, X and n are as defined above. 

In step (I) of Reaction Scheme X a 2,4^chIoro-3-nitroqurnoline of Formula XT .TIT 
is reacted with an amine of Formula R1-O-X-NH2 to provide a 2^hlcm>-3-mtroquinolin^ 
arninc of Formula XLIV. The reaction can be carried out by adding the amine to a 
solution of a compound of Formula XT.TTT in a suitable solvent such as chloroform or 
dichloromcthanc and optionally heating. Many quinolines of Formula Vr TTT are known or 
can be prepared using known synthetic methods (see for example, Andre et al M U.S. Patent 
No. 4,988,815 and references cited therein). 
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Instep (2) of Reaction Scheme X a ^^^-nitroquinolin^c of Formula 
«IV . reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
cWoioquinoluieO,4^mnn e of Formula XLV. 

in step (3) of Reaction Scheme X a 2.h]oro q ainoline-3,«ia m ine of Fonnula 
*LV , cycuzed using the method of step (3) in Rea Caon ^ „ 
chloro- W-hmdazoKS^qumoline of Fonnula XLVI. 

Instep (4) of Reaction Scheme X a ^oro-W-hd.lazo^quinoline of 

inereacnon, earned out by heating (e.g.,,25-1 75-C) a compound of Formula XLVI 
underpressure in a sealed reactor in the presence of a so.ution of ammonia in an ailcano. 
Tie product or a pharmaceuticaDy acceptable salt thereof can be isolated usina 
conventional methods. 




Compounds of the invention can be prepared according to Reaction Scheme XI 
where R, R !t R^, X and n are as defined above. 
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In Reaction Scheme XI a l/f-imidazo[4,5w:]quinolin^amme of Formula XLVH is 
alkylated with a halide of Formula XLVHI to provide a 1/Mnn\iazo[4,5^]qumolm^ 
amino of Formula L The compound of Formula XLVH is reacted with sodium hydride in 
a suitable solvent such as N,N-dimemylformarnide. Hie halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 

Alleviation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and recrystallization. 

Many l//-irm"da2»[4,5^]qumom>4-ammes of Formula XLVII are known; others 

1 0 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 



Reaction Scheme XI 



15 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, Rj Ra, X and n are as defined above. 

In step (1) of Reaction Scheme XH a 4-mtrotetrazolo[l,5-a]qumolin-5-ol of 
20 Formula XLDC is chlorinated to provide a 5^hloro-4-mtrotctrazoIo[l ,5-a]qumoIine of 
Formula L Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimemylforinarnide. 4-Nitrotetrazolo{l ,5-a]quinolin-5-ols of Formula XUX are known or 
can be prepared using known synthetic methods (see for example, Gerster, et al., U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5^Ucm>^nirrotetra2olo[ 1 ,5-a]quinoline of 
Formula L is reacted with an amine of Formula Rj-O-X-NHj to provide a 4- 
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mtrotetn^b[l>a]quinolm-5^mne of Fonnula LL The reaction can be carried out by 
adding the amine to a solution of a compound of Fonnula L in a suitable solvent such as 
dichloTomethane in the presence of tricmy lamina 

In step (3) of Reaction Scheme XH a 4-ritrotetrazo^ of 
Fonnula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetrazolo[l,5-a]cnimolm^ of Formula LH 

In step (4 ) of Reaction Scheme XE a tetrazoIo[l>a]qumol^ 0 f 
Formula IH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6/f-imidazo[4,5-c]tctra2olo[ 1 ^]qirmolrne of Formula LUL 

In step (5) of Reaction Scheme XH a 6W-imidazo[4,5^]te^ 
of Formula LET is reduced to provide a l^imida2o[4,5^]o^lh> 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula UO with trfphenylphosphme and 
then (ii) hydroryzing. Part (i) can be carried out by combining a compound of Formula 
Lffl with tripheriyrphosphine in a suitable solvent such as U-dichlorobenzene and 
heating. Part (ii) involves hydrolysis of the product from part (0. The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aDcoxide. The product or a pharmaceuticany acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme XII 




Compounds of the invention can be prepared according to Reaction Scheme Xm 
where R, R2, R12, X and n are as defined above. 
10 In step (1) of Reaction Scheme XM a l/f-inndazo[4^^]quinolin-l-yl ether of 

Formula XXXH is coupled with a halide of Formula Hal-Ru using the method of step (5) 
in Reaction Scheme VII to provide a l#-irmdazo[4,5^]quinolirt- 1 -yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a Lff-uinda2X)[4,5^]quinolm-l-yl ether of 
IS Formula LTV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l/f-imidazo^^^JqumoImo-SN-oxide of Formula LV. 

In step (3) of Reaction Scheme XDI a l^miid^^^lqumolme-SN^xide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
1/Wimdazo[4,5^]q^ofa of Formula XXXVI which is a subgenus of Formula 

20 IL The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme Xm 




XXXVI 
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where fTT* * « Reacnon Scheme XIV 

wnere K, Rj, R, 2 , X and n are as defined above. 

In step (1) of Ration Scheme XIV the attyne bond of a l/f-hmdazoM 5- 

Scl^evTnm^videal^^ 

In rtep (2) of R.acfon Scheme XTV a l/f-nmdazof4^] q mnolm-l- y l ether of 

W-nmd^f^^qumohne-SN-oxide of Formula LVD. 

FQm ^W 0 ^- Scheme XlVa UZ-rmidazo^J^o^^ of 
Formula LVH * amrnated usm* the method of step (3) m Reaction Scheme II to provide a 
^nr^^J^Kr^ine of Fonnnla XL which is a submenus ofFarmuIa L 1 
product or a pharmaceutical* acceptable salt thereof can be isolated using conventional 



The 



methods. 
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Reaction Scheme XIV 




(3) 




5 

Tetrahydroiinidazoquinolines of the invention can be prepared according to 
Reaction Scheme XV where R, R 2 , Rj 2> X and n are as defined above. 

In step (1) of Reaction Scheme XV a 4sunmo^/7,8,9-tetra^ 
c]qumolin-l-yi alcohol of Formula XXIV is alkylated using the method described in 
0 Reaction Scheme V with a halide of Formula H^CH^wo-CH^CH to provide a 6,7,8,9- 
tetrahydro-Ltf-rrriida^ of Formula LVm which is a subgenus of 

Formula IV. 

In step (2) of Reaction Scheme XV a 6,7,8^-tetrahydro-l^-imidazo[4^- 
c]qirmolm-4-8jnine of Formula LVm is coupled using the method of step (5) of Reaction 
5 Scheme VII with a halide of Formula Hal-R u to provide a 6,7,8^-tetrahydro-lir- 

nmdazo[4^^]qiunolm^ainine of Formula UX which is a subgenus of Formula IV. The 
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Reaction Scheme XV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, Ri,R 2 ,X and n areas defined above. 

In step (1) of Reaction Scheme XVI a 2,4^ydroxy-3-nitro-6.7,8,*. 
tetrayhydroquinoline of Formula LX is chlorinated to provide a 2,4^icMo'ro-3-nitro- 
6J.8^tetrayhydroquinoune of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Formula LX 
w.th phosphorous oxychloride and then heating (55^5°C). Compounds of Formula LX 
are known or can be prepared using known synthetic methods (see for example Nikolaides 
et al.. TJ.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4-dichloro-3-nitio^,7 > 8,9- • 
tetoyhydioquinoline of Formula LXI is reacted with an amine of Formula R.O-X-NH, to 
prov.de a 2^oro^tro^7,8,9-tetrahydrc^ of Formula LXIL The 

reaction can be carried out by adding the amine to a solution ofa compound of Formula 
LXI in a suitable solvent such as N^^emylfomamide and heating (55-o5«Q. 

In step 03) of Re^tion Scheme XVI a 2^moro-3-mtic^, W -tetrahydroquinofc 
4-ammo of Formula LXJJ is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-pher*xy-3-mtro^7,8.^^ Qf Fonnul a 

uan. 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-mtro-6",7,8,9- 
tetrahydroquinolin-4-amine of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^J,8^-tetrahydVoqumolm-3,4^amine of 
Formula LXTV. 

5 In step (5) of Reaction Scheme XVI a 2-phenoxy-6 J,8,94etrahydroc^olin-3 t 4- 

diamine of Formula LXTV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy-6 J,8,9>tetnmyaTO-li/-mu^o[4,5-c]qumolme of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4-phenoxy^,7, 8,9-tetrahydro- \H- 
nnidazo[4,5-c]quinoline of Formula LXV is aminated using the method of step (7) of 
1 0 Reaction Scheme IV to provide a 6,7,84MetrahychT>-l JJ-iinidazo^ 
of Formula EL 
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Tie invention also provides novel compounds useful as intermediates in the 
synthesis of the compounds of Formulas (I), (H), (HIX and (TV). These intermediate 
compounds have the structural Formulas (V) - (IX). described in more detail below 
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One class of intermediate compounds has formula (V): 




(V) 

wherein X is -€HR 3 -, -CHRj-aDcyl-, or -CHR r alkenyl-; 
5 Ri is selected from the group consisting of: 

-aryl; 

-alkenyl; 

-Rt-aryl; and 

-(CH2)mo-€^C-R w ; 
10 R 2 is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 

15 -heteroaryl; 

-heterocycryl; 
-alkyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-aflcyl-Y-aryl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 )2; 

25 -CO-N(R 3 )2; 

-CO-Ci-io alkyl; 
-COO-Cmo alkyl; 
-N 3 ; 
-aryl; 

34 



WO 02/46189 

PCTAJSOl/4^581 

-heteroaryl; 
-heterocycly!; 
-CO-aiyl; and 
-CCHjeteroaryl; 

84 is alkyl or aflcenyl, which may be interrupted by one or more 
-O- groups; 

each Rj is mdependently H or C,. 10 alkyl; 
,. is selected from tie group consistiog of H, ^ alkenyi and ^ 
each Y is independenfly-O- or-S(0)o. r ; 
B is 0 to 4; and 

<"**1™« 13 independently selected from the group consisting of C, „ 
alky1 ' C| , ° halogen and trifluoromethyl; 

or a pharmaceutical^ acceptable salt thereof. 



R 3 




wherein 



(VI) 

Xis-CHR 3 -, -CHRj-alkyJ., or-GHR 3 ^IkimyI-; 
Ri is selected ftom fee group consisting o£ 

-aBcenyl; 
-Rr-aryl;and 

Ri is selected from the group consisting of: 



35 



WO 02/46189 



PCI7US01/465S1 



-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

5 -hcteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
aJkyl-Y- alkenyl; 
alkyl-Y-aryl; and 

10 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of 
-OH; 
-halogen; 

15 -CO-N(R 3 )z; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aryl; 

20 -hcteroaryl; 

-heterocyclyl; 
-COaryl; and 
-CO-hetcToaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each Ra is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0)o-3-; 

nis0to4;and 

30 each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof. 
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Another class of intermediate compounds are the hnidazoquinoline-N.xide 




wherein 



(vn) 

Xis-CHRj-, -CHRa-alkyI-, m-CHR 3 -alkenyl-; 

Ri is selected from the group consisting of: 
-aryl; 

-alkenyl; 

-Rr-exyl; and 

-(CH 2 )i-MrOC-R^ 

R< is alkyl or alkenyl, both of which may be interrupted by one or mom 
-0- groups; 

each R3 is independently H or C M0 aDcyl; 

Rl ° " SeICCted 6001 *™P ^ons^ing of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C,.„ 
alkyl. C,.,o aflcoxy, hydroxy, halogen and trifluorometfaji; 
or a pharmaceutical^ acceptable salt thereof 
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An additional class of intermediate compounds has the formula (VTU): 



wherein X is -CHR 3 - t -CHR r alkyl-, or -CHR 3 -aIkenyl-; 



-aryl; 
-alkenyl; 
-Rr-aryl; and 
-{CH2)mo-C^:-Rio; 
R 2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 




N— (COORjfc 



5 



(vm) 



Ri is selected from die group consisting of: 




-OH; 
-halogen; 
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-CO-NCI^; 

-CO-C M0 alkyl; 

-CCKH: MO aJkyl; 

-N 5 ; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R, is alky 1 or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or C M0 alkyi; 

R„ is selected from the group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0)o^-; 

nis0to4; 

each R present is independently selected from the group consisting of C wo 

alkyl, C MQ alkoxy, hydroxy, halogen and trifluoromethyf; and 

R7 is tot-butyl or benzyl; 

or a pharrnaceuticalry acceptable salt thereof. 

A further class of intermediates are hm^oquinoline-^chloro compounds of the 
formula (DQ 




(IX) 



wherein: X is-CHRj-, -CHRa-alkyl-, or-<m 3 -alkenyl-; 
Ri is selected from the group consisting of: 
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aryU 
alkenyl; 
Ri-aryl; and 
-(CHOi-io-C^H 
Rj is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-neteroaryl; 
-hcterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 
-halogen; 
-N(R3>2; 

20 -CO-NCRafe 

-CO-Ci. l0 alkyl; 
-CO-O-Cuo alkyl; 
-N 3 ; 
-aryl; 

25 -heteroaryl; 

-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cwo alkyl; 
each Y is independently -O- or -S(0>w-; 
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n is 0 to 4; and 

each R present is independently selected from the group consisting of C,. l0 
alkyl, C,., 0 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceuticany acceptable salt thereof 

5 

As used herein, the terms -alkyl- "aUcenyl" and the prefix "alk-» are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cyckudkenyi Unless otherwise specified, these groups contain from 1 to 20 carbon atoms 
with aUcenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total ' 
ofup to 10 carbon atoms. Cyclic groups can be monocychc or polycychc and preferably 
have fromStolOring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropyhnethyl, cyclopentyl, cyclohexyl, cyclopropylmetfayl, and adamantyl. 

In addition, the alkyl and alkenyj portions of -X- groups can be unsubstihrted or 
substituted by one or more substiments, which substituents are selected from the group 
consisting ofaJkyV aUcenyl, aryl, heterearyl, heterocyclyl, arylaDcyl, heteroarylalkyl, ami 
heterocych/lalkyl. 

The term "haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyt, 
20 trifluoromethyl, and me hke. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyx, biphenyl, fluorenyl and indenyL The 
term "heteroaryl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S. N). Suitable beteroaryl groups include firryl, tbienyl, pyridyl, 
quinolinyl, isoqmnolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyi, 
pyiazolyl, oxazolyl, driazolyl, benzofuranyi, benzothiophenyl, carbazolyl, benzoxazotyl, 
pyimtidinyL benzimidazolyl, quinoxahrryl, benzothiazolyl, naphthyridinyl, iaoxazolyl, 
isothiazoryl, purinyl, quinazolinyl, and so on. 

"Heterocyclyl" includes non-aromatic rings or ring systems that contain at least 
one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heterearyl groups. Exemplary 
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heterocyclic groups include pyrrolidirryl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, thiazolidinyi, imidazolidinyl, isothiazolidinyl, and the like. 

The aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alky I, • 

5 alkoxy, alkylthio, haloalkyl, haloaJkoxy, baloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, carboxy, formyl, aryl, aryloxy, arylthio, arylaflcoxy, arylalkylthio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino, 
dialkylamino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, aBcenylcarbonyl, 
alkoxycarbonyl, haloalkylcarbonyl, baloalkoxycarbonyl, alkyltlnocarbonyl, arylearbonyl, 

10 heteroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, arylthiocarbonyl, 

heteroarylthiocarbonyl, alkanoyloxy, aflcanoylmio, aDeanoylamino, aroyloxy, aroylthio, 
aroylamino, alkylaniinosulfonyl, aOcylsulfonyl, arylsulfonyl, heteroarylsulfonyl, 
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylaJkylcaibonylamino, 
heteroaiylcarbonylamino, heteroarylalkylcarbonylarnino, alkylsulfonylarnino, 

15 alkenylsulfbnylamino, arylsulfonylanuno, aryklkylsulfonylamino, 

heteroarylsulfonylarnino, heteroaxylaJkylsiilfonylamino, aDcylarninocarbonylammo, 
alkenylaminocarbonylamino, aiylaminocaibcmylarnino, arylalkylammocarboirylarnino, 
heteroarylammo<^boiiylflrnino, heteroarylalkylarnmocaxbonylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred. For example, Ri-aryl is a preferred Ri 
group and preferred Rio groups are alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.c, n is 0). Preferred Ra 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (ie., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyethyi, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
preferred substituents include halogen, nitrile, nitro, carboxy, methoxy, methylthio, 
trifluoTomethyl, and trifruoromemoxy. One or more of these p re f erred substituents, if 

30 present, can be present in the compounds of the invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmac euti ca lly acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pharmaceutical Com positions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
10 pharmaceutical^ acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 
15 of skill in the art, such as the physical and chemical nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about 50mg/kg, preferably about lOug/kg to about 5mg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosai patches and the like. 

The compounds of the invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be a dminis tered in 
combination with one another or with other active agents, including additional immune 
25 response modifiers, antivirals, antibiotics, etc. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
mcnhilate the immune response in a number of different ways, rendering them useful in the 
30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include interferon-a (IFN-a) and/or tumor necrosis 
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tactor-a (TNF-a) as well as certain mterleukins (EL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-o, TNF-a, IL-1, IL-6, EL- 10 and 
H-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 
5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal. 

Certain compounds of the invention have been found to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of mflanrmatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate tmmiinft response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

1 5 compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of the invention also have an effect on the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, EL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired. In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythemarosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia, 

30 The hnmimo response modifying effects of the compounds tnaVp. them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce me 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This immunomodulating activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
hunted to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosum; 
variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HTV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human ' 
papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis camii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g.. tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include actinic keratosis; eczema; eosinophilia; essential ummAocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid ' 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
the opportunistic infections and tumors that occur after suppression of ceil mediated 
immunity in, for example, transplant patients, cancer patients and HTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more ceD types, such as monocytes, macrophages, dendritic cells 
and B-ceth to produce an amount of one or more cytokines such as, for example, IFN-o, 
TNF-o, IL-1, IL-<, IL-10 and n,.i 2 tba, is increased over the background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral infection in an animal and 
a method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 rag/kg, preferably about 10 ug/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ug/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in anyway. 



EXAMPLE? 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two diffcrent methods were used and they arc described below. Both 
15 methods used a A- 100 Guson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC tractions were analyzed by LC-APCI/MS and the appropriate tractions were 
combined and lyopluTized to provide the trifluoroacetate salt of the desired compound 
Method A 

Column: column Microsorb C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 mlAnin.; gradient elution from 2-95% Bin 25 min., hold at 95% B for 5 
min., where A=0.1 % trifluoroacetic acid/water and B-O.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 ran for triggering traction collection. 
Method B 

Column: Phenomcnex Capcell PakCl 8, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 inl/min.; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 mn for triggering fraction collection. 
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Example 1 

l-[2^2-Propynyloxy^ 

f 




Part A 

5 2-{liJ-Irm\Iazo[4,5^]^ (28 J g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromcthane (240 mL), propargy] bromide (39.6 g of 80%, 0.266 mol) and 
beiizyltrimemylainmonium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated The 

10 aqueous fraction was extracted with additional dichloromemane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1/f-iimo^[4,5^]q>iolin-l. 

15 yl)efhyl (2-propynyl) ether as a yellow crystalline solid, m.p. 124-126X!. 

Analysis. Calculated for C I5 HuN 3 0: %C, 71.70; %H, 5.21; %N, 16.72. Found: %C, 
71.85; %H, 525; %N, 16.90 

*H NMR (300 MHz, DMSO) 6 9.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 ftl - 5.1 Hz, 2 H), 4.14 (d, J « 2.4 Hz, 2 H), 3.98 (t, J = 5.1Hz,2H), 
20 3.35 (t, J = 2.2 Hz, 1H) 

HRMS(ESI) Calculated for C l5 H 14 N 3 0 (MH*) 252.1 137, found 252. 1 141 
PartB 

2^1^Irmo^[4,5^]qumolh>l-yl)ethyl (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-CMoropcroxybenzoic acid (1 5.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated mat some starting material was 
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still present so more 3-chIoropcroxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous traction was 
then extracted multiple times with dichloromethane. The organic tractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-[2-(2-propynyloxy)etlrYl]-l^ 
oxide as a yellow oil 

HRMS(ESI) Calculated for Ci 3 H I4 N 3 02 (MH 4 ) 268.1086, found 268.1098 
Parte 

Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 82.2 mmol) was 
added dropwise to a mixture of l-[2^2-propynyloxy)etriyl]-l^^ 
5N-oxide (18.3 g, 68.5 mmol) and dichloromethane (300 ml). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 
5 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatfles were removed under reduced pressure to provide ^{U[2-(2' 
propynyloxy)etrjyi]-l/Y-rmid as a pale 

yellow solid. 
0 PartD 

EHchloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
5 concentrated to a volume of approximately 1 00 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 

for 16 hours tO provide 16.4 g of 1 -(2^-pnipyny1rnry)Mhy1].1 M- iimd* w [4 t ^]qn jiM>|n> 

4-arnine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C,jH,4N 4 0 (IfcO)^: %C, 66.53; %H, 5.40; %N, 20.69. Found: 
0 %C, 66.33; %H, 5.18; %N, 21.12 

, HNMR000MHz,DMSO)5 8.13(s,lH), 8.08 (br d, J = 7.8 Hz, 1 H), 7.62(brd,J = 
8.3 Hz, I H), 7.44 (br t, J « 7.6 Hz, 1 H), 7.24 (br t, J =* 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J - 5.4 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 3.93 (t, J = 5.1 Hz, 2 H), 3.38 (t, J = 2.4 Hz, 1 
H) 

HRMS(ESI) Calculated for C,5HuN 4 0 (MH*) 267.1246, found 267.1253 



Example 2 

2 M3-[2«4-Aiaix^^ 




Part A 

Under a nitrogen atmosphere H2^2-propynyioxy)ethyl]-lJ^hmdaTO[4,5- 
c]qumoIm-4-amine (16 g, 60.1 mmol), di-/e^butyl dicarbonate (32.7 g, 1 50 mmol), 
trie%larninc (21 mL, 150 mol), N^^ethylformamide (150 mL) and 4- 
(dimethylammo)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated mat very little starting 
material reiiiained. The solution was heated for an additional hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g of N,N-(bia /ert-butoxycarbonyI)-l-[2-(2- 
20 propynyloxy)e&y^ as an off-white solid, mp. 139- 

142°C. 

Analysis. Calculated for C^H^O,: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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l H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, I H), 7.73 (ra, 2 H), 
4.94 (t, J = 4.9 Hz, 2 H), 4.12 (d, J = 2.4 Hz, 2 H), 3.98 (t, J = 5.1 Hz, 2 H), 331 (t, J = 2.4 
Hz, 1H), 134 (s, 18 H) 

HRMS(ESI) calcd for C23H31N4O5 (MH*) 467.2294, found 467.2307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 235 mmol), 
dichlorobis(triphenylpbosphnie)palladium(II) (0.09 g, 0.13 mmol), and coppenj) iodide 
(0.05 g, 026 mmol) were added to a mixture of N,N-(bis tert-butoxycarbonylH-[2-(2- 
propynyloxy)emyl]-li/-irm\lazo^^ (1.0 g, 2.14 mmol) and anhydrous 

10 N,N-«Imiethyiformarnide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 g of 2-(3-{2-[ 4-{bis te^butoxycarborryl)amino-Ltf-im 
1 -yl] ethoxy } - 1 -propynyl)benzonitrile as a solid. 

! H NMR (300 MHz, DMSO) 5 8.47 (d, J = 6.8 Hz, 1 H), 839 (s, 1 H), 8.06 (d, J = 7.8 Hz, 
15 1 H), 7.87 (d, J - 73 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 734 (d, J = 73 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1 31 (s, 18 H) 

HRMS(ESI) Calculated for C32H34N5O5 (MH*) 568.2560, found 568.2565 
PartC 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Fart B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and men 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography eluting with 9/1 rfchloromethane/me&anol to provide 
0.48 g of 2- {3 -[2^4-amino- l#-rmidazo[4 ,5 ^]quinolin- 1 -yl)ethoxy]- 1 - 
propynyl}benzanrtrile as a white powder, m.p. 180-183°C. 

Analysis, Calculated for C22H17N5O • (H^O^: %C, 70.54; %H, 4.79; %N, 1 8.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 ! H NMR (300 MHz, DMSO) 5 8.19 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J = 5. 1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J - 5. 1 Hz, 2 H) 
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Example 3 

-{2-[(3-PhCTyl-2-^ 

NH 2 




Under a nitrogen atmosphere, a mixture of H2-(2-propynyloxy)ethyl]-l/f. 
miida^[4^]qumolm^ainine (1 0 g, 37.6 mmol), anhydrous N^^imiethy^orinaim^ 
(150 mL) and potassium carbonate (6.23 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), mchlorobis(trrpheny^ (0.53 g, 0.75 mol), 

10 and copperfT) iodide (0.29 g, 1.50 mrooi) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated that the 
reaction was complete. The nnxtore was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 

1 5 purified twice by flash chromatography (95/5 dichloromethaneAnethanoI) to provide 2.7 g 
of H24(3-pheriyl-2-pr0r^ as a white 

solid, m.p. 196-197°C. 

Analysis. Calculated for C 21 H I8 N 4 0: %C, 73.67; %H, 530; %N, 1636. Found: %C, 
73.29; %H, 5.23; %N, 16.35 
20 >H NMR (300 MHz, DMSO) 6 8.17 (a, 1 H), 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J = 8.3, 
0.9 Hz, 1 H), 7.44 (t, J = 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86 (t, J - 5.1 
Hz, 2 H), 439 (s, 2 H), 4.03 (t, J = 5.1 Hz, 2 H) 
HRMS(EI) Calculated for QiH^O (M*) 342.1481, found 342.1490 
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Example 4 

l-{2-[(3-Phenyl-2-propynyty^ 

Hydrochloride 

5 1 - {2-[(3>Phcnyl-2-propynyl)oxy]ethyl}-li7-imidazo[^ ( 1 .0 

g, 2.92 mmol) was dissolved in a mixture of methanol (1 5 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 1 6 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was re crystallized 
1 0 from acetonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 



phenyl-2-propynyI)oxy]emyl} - 1 tf-imidazo [4,5^]qumolin^amine hydrochloride as an 
off-white crystalline solid, m.p. 231-236°C 

Analysis. Calculated for C21H19CIN4O • (H 2 0)im: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 ! H NMR (300 MHz, DMSO) 5 8.49 (s, 1 H), 8.34 (d, J = 8.3 Hz, 1 H), 7.81 (br d, J - 8 3 
Hz, 1 H), 7.72 (t, J =* 7.8 Hz, 1 H), 7.56 (t, J = 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
J =• 8.0, 1.5 Hz, 2 H), 4.94 (t, J - 4.8 Hz, 2 H), 438 (s, 2 H), 4.05 (t, J = 4.9 Hz, 2 H) 
HRMS (EI) Calculated for C 2 iH 18 N 4 0 (M*) 342.1481, found 342.1485 

20 Example 5 




O 



Part A 
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Under a nitrogen atmosphere, N,N-(bis te^butoxycarbonyl)-l-[2-(2- 
propynyloxy)ethyl]-l#-irnidazo[4,5-c^ (1.0 g, 2.14 mmol), triethylamino 

(0.8 mL, 5.56 mmol), 4-iodoanisole (0.51 g, 2.18 mmol) and anhydrous N,N- 
dimethylfonnamide (15 mL) were combined. 

5 I^chlorobis(tnphenylphosphirw)palkdlTnn(II) (0.09 g, 0. 1 3 moi) and copper{I) iodide 

(0.05 g, 026 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 

10 then with brine, dried over magnesium sulfate, filtered and men concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis terf-butoxycarrKmyl)-l-(2-{[3-(4- 
methoxyphenyl)-2-propynyl]oxy } ethyl)- l/f-miidazo[4,5^]qumolin-4-amnio as an orange 
solid 

HRMS(EI) Calculated for C32H36N4O6 (M*) 5722635, found 572.2635 
15 PartB 

N,N-(Bis f er/-butoxycarbony 1)- 1 -{2- {[3-(4-methoxyphenyi)-2- 
propynyl]oxy}emyl)-l/f-imidazo[4^^]ojimo (0.75 g, 1.31 mmol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis terf-butoxycarbonyl)-l-{2-{3-(4- 
memoxyphenyI)propoxy]emyl}-^ as a yellow-brown 

25 gum. 

HRMS(EI) Calculated for C32H40N4O6 (M*) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifhioroacetic acid (10 mL) was added to a mixture 
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol The organic traction was dried over magnesium 
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sulfite, filtered and then concentrated under reduced pressure to provide a tan foam. The 
roam was purified by flash chromatography (9/1 dichlorometfaane/methanol) to provide a 
light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 
This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-memoxyphenyI)propoxy]e^ as a white solid, 

m.p.H6-118°C. 

Analysis. Calculated for CnHjMOj: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

*H NMR (300 MHz, DMSO) 8 8.17 (s, I H), 8.12 (d, J =» 83 Hz, I H), 7.64 (d, J = 8.3 Hz, 
10 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.24 (t, J - 7.6 Hz, 1 H), 6.80 (d, J = 8.8 Hz, 2 H), 6.66 (d, J 
= 8.8 Hz, 2 H), 6.60 (a, 2 H), 4.80 (t, J - 5.1 Hz, 2 H), 3.81 (t, J - 4.9 Hz, 2 H), 3.66 (s, 3 
H),3.27(t,J = 6.1Hz,2H), 232 (W = 73Hz,2 H), 1.60m,2H) 

Example 6 

15 N 1 ,4-Dimcuiyl-3- {3-[2^4-amino- lK-imidazo[4>c]a^inolm- 1 -yI)ethoxy]propyl} -1 - 

benzensulfonamide 




Part A 

20 Under a nitrogen atmosphere, 1 42^2^)ropynytoxy)ethyl]-l/f-rmidazo[4,5- 

c]qumolm-4-arnine (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triemylamine (1.8 mL, 13.0 mmol), 4^o^emylainmo)pyridme and anhydrous N,N- 
dimemylforrnamide (20 mL) were combined The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dichtorometfaane and water. The aqueous fraction was extracted with dichloromethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 
5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1.1 g of benzyl N-{l-[2- 
(propynyloxy)emyl]-l^ as a white 

l E NMR (300 MHz, DMSO) 5 9.98 (s, 1 H), 834 (d, J = 7.8 Hz, 1 H), 8.30 <s, 1 H), 7.97 
(d, J = 73 Hz, 1 H), 7.70 (t, J = 7.8 Hz, 1 H), 7.58 (t, J - 7.8 Hz, 1 H), 7.15-730 (m, 5 H), 
10 5.21 (s, 2 H), 4.90 (U~ 5.1 Hz, 2 H), 4^ 
338 (t, J -2.4 Hz, 2 H) 
Part B 

Under a nitrogen atmosphere benzyl N- { 1 -[2-{prop ynyloxy)ethyi> IH- 
unid^[4 t 5^]qumolm^yl}carbaniate (037 g, 0.91 mmol), 3-iodo^memyl-l- 
15 benzenesulfonamide (0.3 g, 0.96 mmol), triemylamine (0.2 mL, 1 36 mmol) and 
anhydrous acetonhrile (20 mL) were combined. 

Dichl(jrobis(trrphenylphosphme)palkdm^ (13 mg, 0.018 mol) and copper(I) iodide (7 

mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 

hours analysis by reverse phase HPLC indicated mat the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and the residue was purified by 

flash chromatography (98/2 to 95/5 dichlorometrmne/methanol) to provide 033 g of 

benzyl N^l-{2-[(3-{2-memyl-5-[(me% 

l//-iimdazo[4,5^]qumolm^ as a pale yellow solid. 

*H NMR (300 MHz, DMSO) 8 9.96 (s, 1 H), 836 (m, 2 H), 7.96 (d, J = 8.3 Hz, 1 H), 
25 735-7.70 (m, 4 H), 7.48 (m, 2 H), 730-7.45 (m, 5 H), 5.21 (s, 2 H), 4.95 (t, J - 4.6 Hz, 2 

H),4.40(s,2H),4.06ft^ 

MS (CI) 584, 476 

PaitC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N<l-{2-{(3- 
30 {2^ethyl-5-[(memylammo)sulfoiiyl]ph 

c]o^olin-4-yl)carbamate (03 g, 0.51 mmol) and methanol (10 mL). The rnixture was 
hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycarbonyl removaL Palladium on carbon 
(0. 1 g of 1 0%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycarbonyl removaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromemane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized from acetonitrile to provide 0.1 1 g of N\4-dmietrjyi-3-{3-[2^4-arnino-l/f- 

10 imida2o[4,5^]qumolin-l-yl)ethoxylpropyl}-l -benzensulfonarnide as a light yellow 
crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for C^NjC^S: %C, 60.91; %H, 6.00; %N, 1 5.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

*H NMR (300 MHz, DMSO) 5 8.16 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.62 (d, J =* 83 Hz, 
15 1 H), 7.53 (d, J - 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 738 (m, 1 H), 7.24 (br t, J = 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 6.58 (a, 2 H), 4.80 (t, 
5.2 Hz, 2 H), 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (a, 3 H), 237 (d, 4.4 Hz, 2 
H), 1.65 (m, 2 H) 

HRMS(EI) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 
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Example 7 

H2-{[3^2JsopropylphenyI)-2i>rop)Tiyl]oxy}cthyl)- 
li/-imidazo [4,5-c]quinoIin-4-aminc Hydrochloride 




Under a nitrogen atmosphere l-[2^2-propynyloxy)etnyl]-l/Aiinidazo[4,5- 
c]qumolm^ainme (0.50 g, 1.88 mmol), 2-iodoisopropyIben2ene (0.65 g, 2.63 mmol), 
meraylamme (0.68 mL, 4.88 mmol) and N^-o^mylformamide (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

dicWorobis(triphenylphosphme)panadium^ (0.08 g) were added. After U hours 
analysis by TLC (9/1 dichloromethane/meftanol) indicated that me reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography elutmg with 9/1 mchloromethane/methanol. The product 
fractions were combined and concentrated under reduced pressure. The residue was 
purified by column chromatography eluting with 9/1 dichloromemane/methanol 
containing 0.5% concentrated ainrnonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -0.38 g of a solid This 
material was combined with hydrogen cMoride/diethyl ether (3 .9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was ^crystallized 
from isopropanoymethanol, isolated by filtration and then dried to provide 0.24 g of l-(2- 
{[3^-isopror#lphenyl)-2-D^ 

lif-nnidazo[4,5^]qumolm^-amme hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C24H24N4O •HCl*(H 2 0)i/ 2 : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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! H NMR (300 MHz, DMSO-d6) 5 8.54 (a, 1H), 8.39 (d, J= 8.1 Hz, 1H), 7.85 (d, J= 8.2 
Hz, 1H), 7.76 (t, /= 12 Hz, I H), 7.59 (t, J= 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.1 1-7.19 
(m, 2 H), 5.00 (t, J ~ 4.} Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J =4.7 Hz, 2 H), 3.16 (m,lH), 
1.13 (d,J=6.9Hz,6H) 
5 IR(KBr) 3363, 3111, 2957, 1672, 753 cm* 1 

HRMS (EI) Calculated for C^^O (M*) 384.1950, found 384.1943 

Example 8 

l^-{[3^,6-Dimc1hylphcnyl>2-propynyl]ox^ 
10 lH-inuda2»[4^^]quinolin-4-ami^ 

NH 2 




Using the general method of Example7, l-[2-(2-propynyloxy)emyl]-l/f- 
imidazo[4,5-c]qumolm-4-amme (0.50 g, 1 .88 mmol) was reacted with 2,6-dimethyl 
15 iodobenzene (0.61 & 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethane/memanol to provide 0.056 g of l-(2- 
{[3-(2,6-dhiiethytphex^ M a 

solid, m.p. 200-201°C. 

Analysis. Calculated for C23H22N4O •(H 2 0) w : %C, 73.29; %H, 6.07; %N, 14.86. Found: 
20 . %Q 7336; %H, 5.88; %N, 14.84. 

X R NMR (300 MHz, DMSO-d6) 8 8.19 (s, 1H), 8.13 (d, J= 8.1 Hz, 1 H), 7.62 (d, 7.9 
Hz, 1 H), 7.44 (t, /= 8.0 Hz, 1H), 7.23 (t, /« 7.9 Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (a, 2 H), 4.87 (t, 7= 4.9 Hz, 2 H), 4.48 (a, 2 H), 4.05 (t, 4.9 Hz, 2 H), 
2.15(s, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm 1 
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HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1789. 

Example 9 

1 < 2 ~ {P-(4-Phenoxyphenyl)-2-propynyl]oxy} e%l> 
l/f-imida2o[4,5H:]quinohn^aininc 




Using the general method of Example7, l-[2-{2-propynyloxy)ethyl]-l//- 
nmdazo[4,5^]qumolm^amine (0.50 g, 1.88 mmol) was reacted with 4-iodophenyI 

10 phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethanc/mcthanol to provide a solid. The solid 
way slurried with aqueous sodium hydroxide to remove salts and men purified by column 
chromatography eluting with 9/1 ethyl aceiate/methanol to provide a solid This material 
was former purified by column chromatography eluting with 99/1 ethyl acetate/memanol 

15 to provide 24 mg of l^-{[3K4-phenoxyphenyI)^ 
c]quinolm-4-amine as a solid, nxp. 146-1 48T). 

Analysis. Calculated for C^H^Oz •(H 2 0) 4 /s: %C, 7224; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 12.35. 

! HNMR (300 MHz, DMSO-d6) 5 8.18 (s, 1 H), 8.12 (d, J- 7.4 Hz, 1 H), 7.62 (d, J= 7.7 
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
J= 6.7 Hz, 2 H), 6.71 (s, 2 H), 4.85 (t, J= 5.1 Hz, 2 H), 4.37 (s, 2 H), 4.02 (t, J- 5.0 Hz, 2 
H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm" 1 
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HRMS (EI) Calculated for C27H22N4O2 (M 4 ) 434.1743, found 434.1748. 

x Example 10 

1 "PH {3-[2^rifluoTomethyI)phenyl]-2-propynyl} oxy)ethyl]- 
!J7-faiuda2o[4 > 5^]quiuohn-4-ainnic 




Using tbe general method of Example 7, 1 ^2-{2-propynyloxy)ethyl]-lJ7- 
imidazo[4,5^]qumolm^amine (0.50 g, L88 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 

reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 g of a solid. 

1 5 This material was partially dissolved in a mixture of dichloromethane (1 7 mL) and 

methanol (17 mL). Hydrogen chloride/diethyi ether (3.24 mL of 1 .0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrQe/ethyi acetate containing a small amount of methanol Sodium hydroxide (0.5 

20 mL of 20%) was added The mixture was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1 
ethyl acctate/methanol to provide 14 mg of l-[2^(3-[2^trifluoromemyl)phenyl>2- 
propynyl}oxy)emyi]-Lff^ as a white crystalline solid, m.p. 

154-155°C. 
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Analysis, Calculated forCziHnFsN^: %C, 64 39; %H, 4.18; %N, 13.65. Found: %C, 
64J9;%H, 4.19; %N, 13.71 

J H NMR (300 MHz, DMSO-d6) 6 8.16 (s f 1 H), 8.1 1 (d, J = 7.4 Hz, 1 H), 7.74 (d, 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 722 (t, J= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J = 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (t, J= 5.1 Hz, 2 H) 

IR (KBr) 3375, 3 1 02, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm" 1 
HRMS (EI) Calculated for C22H17F3N4O (M*) 410.1354, found 410.1350. 



1 5 a mixture of l-[2^-propynyloxy)ethyl]-l (16.4 g, 61 .6 

mmol) and anhydrous N,N-dimcthylformamide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated The aqueous layer was extracted with ethyl acetate. The organic 

20 fractions were combined, washed with water, washed with brine, dried over magnesium 

sulfate, filtered and men concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycarborryI)-l-[2-(2-rm5rj^^ as a 

white solid. 



10 



Example 11 
l^-{3-[4-(ltf-l-Pyrroly^ 
lH-rmidazo[4,5-c]qjunolm^amine trifluoroacetate 




Part A 



Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycarbony 1)- 1 -[2-(2- 
propynyloxy)ethy I]- l/f-iinidazo[4^]quinolin^amrne (0.5 g, 0.94 mmol), anhydrous 
acetonitrile (5 mL), triethylarnine (0.34 mL, 2.43 mmol), and l-{4-iodophenyl)pyrrole 

5 (0.28 g, 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0.007 g) and dicMorobis(triphenylphospr (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
materia] was purified on a second column nsing 9/1 hexane/ethyl acetate to provide 0.229 

10 g of NJHbis benzyloxycarbonyl)- l-[2-( {3-[4^1 tf-pyrrol-1 -yl)pherryl]prop-2- 
ynyl}cocy)ethyl]-ltf-irruda^ 

'H NMR (500 MHz, DMSO-46) 5 8.49 (d, J= 1.1 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J = 7.9 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, J- 5.1 Hz, 2 H), 7,40 (s, 2 H), 732 (d, J= 6.8 Hz, 2 
H), 724-7.27 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J= 52 Hz, 
15 2 H), 4.42 (s, 2 H), 4.10 (t, 5.1 Hz, 2 H) 

MS (CI) for C4 I H33N 3 0 3 m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydrogenated at 45 psi (3.2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of 1^2-{3-[4-(l/f-li>yrrolyl)phenyl]propoxy}e% 
4- amine trifluoroacetate as a solid, m.p. 179-1 8 1°C. 

25 Analysis. Calculated for C^jjNjO •C 2 HF 3 0 2 : %C, 61.71; %H, 459; %N,13.33. Found: 
%C, 61.49; %H, 4:89; %N, 13.23 

l H NMR (500 MHz, DMSO-d6) 8 8.51 (s, I H), 8.38 (d, 8.4 Hz, 1 H), 7.84 (d, J - 8.4 
Hz, 1 H), 7.73 (t, 7- 7.3 Hz, 1 H), 156 (t, J = 7.8, 1 H), 733 (d, 7= 8.4 Hz, 2 H), 7.26 (t, 
J- 2.1 Hz, 2 H), 6.96 (d, 7= 8.4, 2 H), 6.24 (t, J = 2.1 H, 2 H), 4.91 (t, J- 5.0, 2 H), 3.85 
30 (t,/- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 (t, J- 7.6, 2 H), 1.61 (m, 2 H), 
JR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm* 1 
HRMS (EI) Calculated for C25H25N5O (M*) 411.2059, found 41 1.2060. 
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Example 12 

3-{3-[2^4- Amino- lif-uruda2o[4,5-c]quinoliii"l -yl)ethoxy]propyl} benzoic acid 
Bis(trifluoroacetate) 



5 




Under a nitrogen atmosphere N,N-(bis tert-bai toxycarbonyl)- 1 -[2^' 
propynyloxy)emyl]4#-imidazo[4^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2245 g, 6.64 mmol), triethylamfne (2.2 mL, 15.7 mmol), and anhydrous 

10 acetonitrite (20 mL) were combined and the resulting mixture was heated to 6QPC. Copper 
(1) iodide (0.05 g) and d^chlorobis(t]^henylphosphme)pal]adium^ (0.0.08 g) were 
added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography cluting 
initially with dichloromethane and then with 98/2 dichloromethane/methanol to provide 

15 1 .82 g of benzyl 3~{3-[2-(4-(bis terr-butoxycaib<myl)amino- l/f-miidazo[4,5^]a^molm-l - 
yl)e thoxyjprop- 1 -ynyl}benzoate. 

! H NMR (300 MHz, DMSCM6) 5 8.46 (d, 7=9.6 Hz, 1 H), 8.39 (s, 1 H), 8.05 (d, J* 9.8 
Hz, 1 H), 7.94-7.98 (m, 1 H), 7.84 (a, 1 H), 7.50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s, 2 H), 4.98 (t, J =• 4.6 Hz, 2 H), 4.37 (s, 2 H), 4.06-4.13 (m, 2 H), 130 (s, 18 H) 
20 MS (O) for C3SH40N4O7 m/z 677 (MH*), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1-0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (32 
Kg/cm 2 ) at ambient temperature for -2.25 hours. More catalyst (03 g) was added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide ~1.2 g of N,N-(bis tert- 
butoxycarbonyiy. 3 - {3 -[2-(4-amino- 1 i/-iirudazo[4 1 5^]quinoln> 1 - x 
yl)ethoxy]propyl} benzoic acid. 
5 ! H NMR (300 MHz, DMSOd6) 8 8.50 (d, J=- 9.5 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
H) f 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 1J29 (s, 18 H), 7.29 (t, J= 7.6 Hz, 1 H), 7.10 (d, J= 
7.8 Hz, 1 H), 4.94 (t, 7= 4.5 Hz, 2 H), 3.88 (t, J= 4.5 Hz, 2 H), 3.32 (t, 6.0 Hz, 2 H), 
2.43 (t, /= 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (CI) for C 3 2H38N 4 07m/z 591 (MH*), 491, 391 
10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dichloromethane (10 mL) and trifhioroacetic acid (10 mL). The reaction 
mixture was stirred for 1 .5 hours. The reaction rnixture was concentrated under reduced 
pressure to provide an oO which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2-(4-ammo-lJy-rrnidazo[4 f 5- 
c]quinolin-l -Oethoxyjpropyl} benzoic acid bis(trifluoroacetate), m.p. 138-140°C. 
Analysis. Calculated for CzzH^Cb^CiHFaCbh: %C, 50.49; %H, 3.91; %N t 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9.08 

20 l H NMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs, 2 H), 8.5 1 (s, 1 H), 8.37 (d, 7.8 Hz, 1 
H), 7.82 (d /= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t, 7.1 Hz, 1 H), 730 (t, 
7.7 Hz, 1 H), 7.15 (d, /= 7.6 Hz, 1 H), 4.91 (t, J= 4.5 Hz, 2 H), 3.86 (t, J= 4.4 Hz, 2 
H), 334 (t, J - 5.9 Hz, 2 H), 2.44(t, J= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm" 1 

25 HRMS (EI) Calculated for CnHnN^ (M*) 390.1692, found 390.1690. 
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Example 13 

'-{3-[2^4-Ammo-lJ7-im^ acid 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N^-{bis /ert-butoxycarbonyl)-!. 
[2^2-propynyloxy)ethyI]- i/^i^^ (2g,43 mmol) was 

coupled with benzyl 2-iodobenzoato (1.57 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-and di-BOC protected benzyl 2-{3-[2^4-arnmo-l/f-mu^ 
yl)emoxy]prop-l-ynyl}beiizoate. 

l H NMR (300 MHz, DMSO-d6) 5 8.45 (d, 7.9 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H) f 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H) t 7.40-7.43 (m, 2 H). 7.28- 
7.37 (m, 3 H), 7.19 (m, 1 H), 5.23 (a, 2 H), 4.97 (t, J - 5.0 Hz, 2 H), 4.27 (s, 2 H), 4.07 (t, 
15 J=4.9Hz,2H), 130(s, 18 H) 

MS (CI) for C39H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 

20 amino- 1 H-iimdazo[4^^]quinolrn- 1 -yl)ethoxy]propy 1} benzoic acid. 

*H NMR (300 MHz, DMSCM6) 5 8.50 (d, J- 73 Hz, 1 H), 839 (s, 1 H), 8.08 (d, / - 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 7.22-7.28 (m, 2 H), 6.90 (d, 7.4 Hz, 1 H), 4.93 (t, /= 4.6 
Hz, 2 H), 3.87 (t, J = 4.5 Hz, 2 H), 330 (t, J- 5.6 Hz, 2 H), 2.73 (t, J - 5 .7 Hz, 2 H), 1.61 
(m,2H), 1.28 (a, 18 H) 

25 MS (CI) for CnHaMOym/z 591 (MH*), 491, 391 
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Part C 

Using flic general method of Example 12 Part C, the material from Part B was 
hydrolyzed to provide 0.28 g of 2-{3^2^4-ammo-lH-imidazo[4 > 5^]q\iinolin-l- V 
yl)emoxy]propyl}berizoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated for CnHnN^QHFaO!: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %C, 56.81; %H, 4.47; %N, 11.08 

! HNMR(300MHz, DMSO-d6) 5 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 8.38 (d,/= 10.1 Hz, 

1 H), 7.84 (d,/- 8.3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, 7- 7.6 Hz, 1 H), 721-7.32 (m, 

2 H), 6.88 (d, / = 6.9 Hz, 2 H), 4.90 (t, 7- 4.8 Hz, 2 H), 3.84 (t, J= 4.6 Hz, 2 H), 3.32 (m, 
10 2 H),2.72 (t, J= 6.9 Hz, 2 H), 1.62 (m, 2 H) 

IR(KBr) 3212, 2929, 1709, 1204, 1124, 747 cm' 1 

HRMS (O) Calculated for C^H^Os (M*) 390.1692, found 390.1693. 

Example 14 

15 4-{3-[2-{4-Ammo-ltf-iniida^ acid 

trifluoToacetate 




Part A 

Using the general method of Example 12 Part A, N,N-(bis ^-butoxycarbonyi)-l- 
20 [2-(2-rtfopynyloxy)etrryl]-li/4mida^ (2.82 g, 6.04 mmol) was 

coupled with benzyl 4-iodobenzoate (225 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4~[3^2-{4-airuno-lH-iima^ 
yl } emoxyjprop- 1 -yny ijbenzoato. 
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! H NMR (300 MHz, DMSO-d6) 5 8.47 (d, J=12 Hz, 1 H), 8.40 (s, 1 H), 8.06 (d, 7= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7J6-7.49 (m, 5 H), 7.23-7.27 (m, 2 H), 
5.35 (s, 2 H), 5.0 (t, A3 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, J- 4.5 Hz, 2 H), 1.30 (s, 18 H) 
MS (CI) for C39H40N4O7 m/z 677 (MH*), 577, 477 
5 PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-[2'(4- 
amino-li/-iiiudazo[4,5^]quiriolin- 1 -yl)efcoxy]propyl}benzoic acid. 
'H NMR (300 MHz, DMSO-d6) 8 8.51 (d, J - 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, 7= 8.4 Hz, 2 H), 4.94 (t, 4.7 Hz, 2 H), 3.88 (t, 7= 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t,J- 7.3 Hz, 2 H), 1.62 (m, 2 H), 1.29(s, 18 H) 
MS (CI) for CsiH^Cbm/z 591 (MH*), 491, 391 
PartC 

Using the general method of Example 12 Part C, the material from Part B was 
15 hydrolyzed to provide 0.96 g of 4- {3 -[2^4-amino-- Ii/-imidazo[4^-c]quinolin- 1 - 
yl)ethoxy]pTopyl}benzoic acid trifluoroacetate, m.p. 235-23 7°C. 

Analysis Calculated for C^H^Oa^HFjO!: %C, 57.14; %H,4^9; %N, 11.11. Found: 
%C, 57.06; %H, 4.47; %N, 1 1.03 

l H NMR (300 MHz, DMSO-d6) 5 9.00-9.1 1 (bs, 2 H), 8.51 (s, 1 HO, 8.37 (d, J - 8.4 Hz, 1 
20 H), 7.83 (d, /= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t /= 9.7 Hz, 1 H), 7.01 (d,/- 8.2 
Hz, 2 H), 4.91 (t, /= 5.0 Hz, 2 H), 3.84 (t, 7= 4.7 Hz, 2 H), 332 (t, 7= 5.8 Hz, 2 H), 2.38 
(t,J= 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR (KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1 142 cm* 1 
HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 
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Example 15 

H2-{3-[3-(Dime%lammo)phenyl]propoxy}e%l)- 
l/f-inuda2o[4,5^]quiix>lin^ainine dibydrochloride 
NH, 




5 PaitA 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-(bifl /ert-butoxycarboxryl)-l-[2-(2- 
propynyloxy)ethyl]-lJ/-iimd (3 g, 6.43 mmol) was coupled 

with 3-iooV7/^KlimemylarnTine (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected !-[2<{3^3^drmethylammo)phenyl]proT> 
l//-hmda2»[4,5^]qumolm^aniino. 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide —2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
1 5 {3-t3^d^emylammo)pherryl]propoxy} ethyl>li/-umdazo[4,5^]qumolm^arnme. 
PartC 

The material from Part B was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH ~1 1 . The resulting precipitate was purified by column 
chromatography eluting with 95/5/1 <hcrJoromcmane/methanoVammonium hydroxide. 
This material was combined with hydrogen cUoride/diemyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of l-(2-{3- 
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[3^diniethylaniino)phcnyl]propoxy} e%l)-li/-imida2o[4,5^]qumolm-4-aininc 
dihydrochloride, m.p. 180-183°C. 

Analysis. Calculated for C^NsO-CHa^i^G)^: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 ! H NMR (300 MHz, DMSOd6) 5 8.7 1-8.73 (bs, 2 H), 8.44 (a, 1 H), 835 (d, 7= 7.4 Hz, 1 
H), 7.83 (d,/- 8.0 Hz, 1 H), 7.72 (t, /- 7.6 Hz, 1 H), 7.55 (t, J= 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, 8.1 Hz, 1H), 4.88 (t, J= 5.3 Hz, 2 H), 4.02 (t, 
/= 3.7 Hz, 2 H), 3.37 (t, 7 « 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t,J= 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR (KBr) 3426, 3138, 2928, 1693, 1 1 13 cm" 1 

HRMS (EI) Calculated for C23H27N5O (M*) 389.2216, found 389.2217 

Example 16 

2^uioxymetfay0-l-[2<3-pheiiylproppxy)ethyl]- 
1 5 Ltf-imidazo[4,5^]a^olm^amine Hydrochloride 

r 




s 




Part A 

2^2^moxymefcyl)-ltf-iniid^ (3 JO g, 12.9 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 

20 of 60% in mineral oO, 16.77 mmol) in anhydrous NJ^^imiemylfonnamide. The reaction 
mixture was allowed to stir for 1 hour and then l-bromo-3-phenylpropane (2.16 mL, 14.19 
mmol) was added. The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 

25 by column chromatography eluting with ethyl acetate to provide 2.38 g of 2- 

(emoxymeihylH-[2^3i>he^ 63 a yellow oil. 
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MS (CI) for C24H17N3O2 m/z 390 (MH+), 346. 
PartB 

The material from Part A was combined with chloroform (50 mL) and cooled to 
0°C. 3-chloroperoxy benzoic acid (2.22 g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 

partitioned between aqueous sodium bicarbonate and dichloromc thane. The organic 
fraction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2-{ethoxymetbyi}-l -[2^3-phenylprorJxy)emyl]- li/^iiriidazo^^- 
c]quinoline-5N-oxide as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 7.33 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichlororncthanc (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2,2>tricWoro-N-{2-(emox^ 
15 iirudazo[4,5H:]q^imolm-l-yl}acetainide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 

20 dark oil was purified by column chromatography c luting with 5% methanol in 

dicrJoromcthane to provide a light yellow oil The oil was treated with 1 .0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-<ethoxymethyl)-l-[2-(3- 
pheiryrpTOpoxy)emyl]4^ hydrochloride as a white solid, 

25 m.p. 128-134°C. Analyzed for C24H2SN4O2 • L55 HCi: %C, 62J3; %H, 6.46; %N, 1115; 
Found: %C, 62.64; %H, 6.47; %N, 1 1.91. 

l H-NMR (300 MHz, DMSCM6) 6 8.14 (br d, J~8.3 Hz, 1 H), 7.63 (dd, J=8.3, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
4.90 (m, 4 H), 3.83 (t, J-5.4 Hz,2H), 3.56 (q, J=7.0 Hz, 2 H), 3.27 (t, J=6.1 Hz, 2H), 2 31 
30 (t, J-7.6 Hz, 2 H), 1.63 (m, 2H), 1.16 (t, J-6.8 Hz, 3 H) 
IR(KBr) 3267, 3023, 1681, 1108 cm* 1 

HRMS (EI) Calculated for CtJhdWi (M*) 404.2212, found 4042215. 
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Example 17 

WH[(3^Morobenzyl)oxy^ 



10 




CI 



Part A 

2- Emyl-2^1/f-imidazo[4,5-c]cpiinolin- 1 -yl)-l -cthanol (3.0 g, 12.43 mmol), 
dichloromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
benzyltrime&ylammonium chloride (0.01 g) and 3-chlorobenzyl bromide (2.81 g, 13.67 
mmol) were combined and the resulting solution was stirred at ambient temperature 
overnight Analysis by TLC (5% methanol in dichloromemane) indicated that the reaction 
was complete. The reaction was diluted with dichloromethane (1 00 mL) and water (1 00 
mL). The layers were separated. The aqueous traction was extracted with 
dichloromethane. The organic tractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 

1 5 purified by flash chromatography (silica gel elutmg with ethyl acetate) to provide 4.22 g of 
1 -( 1 - {[(3 -chlorobenzy l)oxy]methyl } propyl)- 1 //^imidazo [4,5 -cjquinolme as a light orange 
oil 

■H-NMR (300 MHz, DMSO-d6) 5 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, J - 7.8 Hz, 1H), 
8.17 (dd, J- 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 7.23 (dd, J=* 4.9, 1.5 Hz, 2H), 7.08 (s, 1H), 
20 7.03 (m, 1H), 5.40 (m, 1H), 4.47 (s, 2H), 3344.07 (m, 2H), 2.1 1 (m, 2H), 0.88 (t, 7.3 Hz, 
3H) 

MS (CI) for QjHaoCttfeO m/z 366 (MH*X 332 
PartB 

3- Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
25 of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (10% 

methanol in dichloromemane) indicated that the reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude Hl-{[(3-chlorobenzyl)oxy]memyl} 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 
1 0 organic layer was washed with brine, dried over magnesium sulfate and men concentrated 
under reduced pressure to provide a light brown oiL The oil was purified by flash 
chromatography (silica gel during with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
eluting with 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

1 5 material was further purified by flash chromatography (silica gel eluting with ethyl 
acetate) to provide -1.0 g of Hl-{l(3^Worobenzyl)oxy]me 
c]qumolm-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
C 2 iH 2 |ClN4(> % H 2 0: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 l H-NMR (300 MHz, DMSO-d6) 6 8.37 (a, 1H), 8.19 (d, J= 8.3 Hz, 1H), 7.62 (dd, /= 83, 
1.5 Hz, 1H), 7.43 (dt,/- 8.3, 1.5 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (dd, J= 10.5, 6.6 Hz, 2H), 3.92 (dd, J= 10.3, 4.4 Hz, 
2H), 2.10 (quintet,./- 7.3 Hz, 2H), 0.88 (t, 7.3 Hz, 3H) 
MS (CI) for CuftiCuNUO m/z 381 (MH 4 ), 185 
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Example 18 
1 - {2-[3^2-Ammophenyl)propoxy]c^ 

trifluoroacctate 




Under a nitrogen atmosphere, N,N-(bis rer/-butoxycarbonyI>l -{2-{2» 
propynyloxy)ethyl]-l/7-irnid^ (0.50 g, 1.07 mmol), 

trie%lamme (0.39 mL, 2.79 mmol)) and anhydrous acetomtrile (10 mL) were combined 
The resulting solution was heated to 80°C. As the reaction was heating, 2-iodoaniline 

10 (0.26 mL, 1.18 mmol), copper (I) iodide (0.012 g) and 

(hchlorobis(triphenylphosphmc)palladium(Il) (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel ehiting with 3% methanol in 
dichJoromethane) to provide 0.47 g of N,N-(bis terf-butoxycarbonyl)- 1 -<2- {[3-{2- 

1 5 ammophenyI)prop-2-Ynyl]oxy} ethyl)- 1 7f-unidazo[4,5^]qumolm-4-anime as a brown 
solid. 

l H-NMR (300 MHz, DMSOd6, E^O) 6 8.47 (d\7 ~ 3.6 Hz, 1H), 837 (s, 1H), 8.10 (d, J= 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t, J- 12 Hz, 1H), 6.80 (m, 1H), 6.65 (d, /= 83 Hz, IH), 
6.45 (t, 7 J Hz, 1H), 4.98 (t, /= 4.4 Hz, 2H), 4.36 (s, 2H), 4.08 (t, J= 4.9 Hz, 2H), 
20 131(s,18H) 
PartB 

Catalyst (5% platinum on carbon) was added to a solution of N,N-(bis ten- 
butoxycaxboiryI)-l^-{[3^-ainmoph^ 

c]quinolin-4- amine in methanol. The mixture was hydrogenated on a Parr apparatus at 50 
25 psi (3.5 Kg.cm a ) overnight The reaction mixture was filtered through a layer of Celite® 
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filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elating with dichlorome thane, then with 1% 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N,N-(bis f erf-butoxy carbony I)- 1 - 
{2-[3^2-animophenyl)propoxy]ethy as a light 

yellow ofl. 

'H-NMR (300 MHz, DMSO-d6) 5 8.23 (dd, 7= 8.4, 0.9 Hz, 1H), 8.16 (dd, J= 8.4, 0.9 
Hz, 1H), 7.97 (s, 1H), 6.96 (dt; J- 7.5, 1.6 Hz, 2H), 6.87 (dd, 7 J, 1.4 Hz, 1H), 6.62 
10 (dt, J= 7 J, 1.0 Hz, 1H), 6.57 (dd, J= 83, 1.1 Hz, 1H), 5.29 (s, 1H), 4.71 (t, 7= 53 Hz, 
2H), 3.91 (t, J= 5.1 hZ, 2H), 338 (t, /= 6.0 Hz, 2H), 2.39 (t, J = 7.4 Hz, 2H), 1.76 (m, 
2H),1.41(brs,18H) 

MS (CI) for C3,Hj9N 5 05 m/z 562 (MH 4 ), 462, 362, 229 
PartC 

1 5 A solution of the material from Part B in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of trichloroacetic acid (2mL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bam for about 2 hours and then it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil. The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of 1 -{2-[3^2-aminopherryl)propoxy]ethyl} ^ 

amine trifluoroacetate as a white solid. Analysis: Calculated for CHH23N5O • C2HF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

'H-NMR (300 MHz, DMSO-d6) 6 8.87 (br a, 1H), 8.49 (s, 1H), 836 (d, J~ 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7.72 (t, J= 7.3 Hz, 1H), 7.56 (t, J- 7.6 Hz, 1H), 6.81 (U = 7.6 
Hz, 1H), 6.51 (m, 2H), 632 (t, J- 6.8 Hz, 1H), 4.90 (t, J= 4.6 Hz, 2H), 3.85 (t, J= 4.9 
Hz, 2H), 333 (t, J« 6.1 Hz,2H), 2.22 (t, J « 73 Hz, 2H), 1.55 (m, 2H) 
30 IR(KBr)3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 cm* 1 

HRMS (EI) Calculated fbrCnH^O (M*) 361.1903, found 361.1903 
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Example 19 

4-{[2^4-Ammo-l#-iim\Ia^ 




Part A 

2^1//-Imida2o[4,5^]qumolin-l-yl)ctbanol (U g, 7.0 mmol) was added to a 
stirring mixture of a-bromo-p-tolunitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 
50%), dichloromethane (20 ml), and benzyltrimemylarrmionium chloride (0.06 g, 0 J 
mmol). The reaction was maintained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous fraction was 
extracted with additional dichloromethane. The organic tractions were combined, washed 
with water, dried (MgSO^, filtered, and concentrated. The residue was purified by flash 
column chromatography (silica gel, 9/1 dichloromethane/methanol) to provide 1.8 g of 4- 
{[2^1#-imidazo[4,5^]a^olin-l^^ 

*H NMR (500 MHz, DMSOd«) 5 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, J-1.1 Hz, 1H), 8.17 
(dd, *=83,1.2 Hz, 1H), 7.72 (dt, J=7.6,13 Hz, 1H), 7.66 (dt, J~7.6,1.3 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J=8.2 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J=5.5 
Hz,2H); 

MS(CI)m/e329(M+H). 
PartB 

3<IUoiopcTOxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^Lff-mridazo[4,5^]qumoun-l^ (1.8 g, 

5 J mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1 .4 g of l-{2-[(4- 
cyanobeiizyI)oxy]ethyl}-lJy-r^ 
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PartC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-<7anobeiizyl)oxy]etfy^ (1.4 g, 4.1 

mmol) and dichlorumetfcane (25 ml). The reaction was maintained overnight and then 

5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by recrystallization (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 dichloromemane/memanol) provided 1.0 g of 4-{[2-{4- 

10 ammc- l/f-iim*dazo[4,5^]quinoln> 1 -yl)ethoxy]memyl}bcnzonitrile as a white solid, m.p. 
238.1-239.2 °C. 

'HNMR (300 MHz, DMSO-d*) 6 8.19 (s, 1H), 8.07 (dd, J=8.2,1.0 Hz, 1H), 7.67 (d, J-8.4 
Hz, 2H), 7.62 (dd, J=8.4,l.l Hz, 1H), 7.43 (dt, J-7.6,1 3 Hz, 1H), 7.30 (d, ^8.4 Hz, 2H), 
7.21 (dt, J-7.6, 1.3 Hz, 1H), 6.56 (s, 2H), 4.86 (t, J=*5.1 Hz, 2H), 4.55 (s, 2H), 3.93 (t, 
15 JN5.1Hz,2H); 

IR(KBr) 3456, 3285, 3117, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097, 884,822,760 cm* 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for C20H17N5O: %C, 69.96; %H, 4.99; %N, 20.39. Found: %C, 
20 70.09; %H, 4.90; %N, 20.16. 

Example 20 
2^moxymemyl>l-(2-{[6-(4^herjyfo^ 

* l/f-imidazo[4^]qimiolir«^amine 

25 
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Part A 

A solution of 2-[2^ethoxymerhyl)-lif-inu g, 
3.7 mmol) in N^-o^mcthylfoinianudo (20 ml) was added dropwise to a suspension of 
sodium hydride (0.1 9 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N- 

5 (hmemylfonnaniide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4-[(6-bromohexyI)oxy]buty i } benzene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and men partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgSO*), filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetatc/hexanes) to provide 0.81 g of 2- 
(ethoxyme%l> 1<2- {[6H4-phen^ 
as a brown oil. 

15 PartB 

3-Chloroperoxybenzoic acid (0.47 g, 1.6 mmol, 60% by weight) was slowly added 
to a solution of 2^emoxymeu^l>l^-{[6^4-pherryIbutoxy)hexy 
nnidazo[4,5-c]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgS04), filtered, and concentrated to provide 0.7 g of 2-(ethoxymethyI)- 1 - 
(2- {[6^4-phenylbutoxy)hexyl]oxy} emyl)-li^-irmdazo[4^^]qumolm-5N^xide as an 
orange solid. 

PartC 

25 Trichloroacetyl isocyanate (0.25 ml, 2. 1 mmol) was added dropwise to a solution 

of 2-(ethoxymethyl> l-<2- {[6-(4-phenyIbotoxy)hexyl]oxy} ethyl>lif-imidazo[4,5- 
c]qumolh>5N-oxide (0.7 g, 1.4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 hours and sodium methoxide (25 ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The rnixture was filtered and the 

30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/memanol) provided 0.22 g of 2-(ethoxymemyl>-l-<2-{[6-{4- 
pheny!butoxy)hexyl]oxy}emyl)-li^ as a colorless oil. 
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! H NMR (300 MHz, DMSO-^) 6 8.10 (d, J=7.9 Hz, !H), 7.62 (d, J-7.9 Hz, 1H), 7.43 (t, 
J=7.3 Hz, 1H), 7.28-7.12 (m, 6H) f 6.55 (3, 2H), 4.79 (broad s, 4H), 3.82 (t, J=5.3 Hz, 2H) f 
3.55 (q, J-7.0 Hz, 2H), 3.33-3 32 (m, 6H), 2.56 (t, J=7JHz,2H), 1.62-1 33 (m, 8H), 1.18- 
1.10 (m,7H); 

5 MS (EI) m/e 51 8.3263 (518.3256 Calculated for C31H42N4O3); 

Analysis: Calculated for CaiH^Oa: %C, 71.78; %H, 8.16; %N, 10.80. Found: %C, 
71.20; %H, 8.39; %N, 10.68. 

Example 21 

10 l-{2-[3<Benzyloxy)pTopo^ 
amine 




A solution of 2-[2^ethoxymethyI)-l tf-iim (1.0 g, 

15 3 ,7 mmol) in N,N-dimethylformamide was added dropwise to a suspension of sodium 

hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N-dimethylformamide 
(20 ml). The reaction was maintained for 2 hours followed by the dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgS0 4 ), filtered, and concentrated The crude 
product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of 1 - {2-[3-{berizyl()xy)pTOpoxy]ethyl} -2- 
(ethoxymemyl)- 1 i/~imi dazo[4,5-c] qu in olfno as a brown oil 
i-{2-{3^iizyloxy)rjior^ 
25 was converted to 1 - {2-[3-<berizyloxy)propoxy]ethyl } -2^emoxymethyl)- I/f-nriidazo[4,5- 
c]quinolin-4- amice using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetatc/methanol) 
provided the desired product as a colorless oil. 
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! H NMR (300 MHz, DMSOd*) 5 8. 1 1 (dd, J=8.2,0.8 Hz, IH), 7.62 (dd, J=8J, 1 2 Hz, 
IH), 7.44 (dt, J-7.6,1.2 Hz, IH), 7.32-7.19 (m, 6H), 6.56 (s, 2H), 4.85^.77 (m, 4H), 4.26 
(a, 2HX 3.84 (t, J=5.4Hz, 2H), 334 (q, J=>7.0 Hz, 2H), 3.40 (t, J=6.2 Hz, 2H), 3.26 (t, 
]=62 Hz, 2H), 1.63 (pentet, J*€.3 Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 ,3 CNMR(125 MHz, DMSO-d*) 8 152.0, 149.5, 145.2, 138.5, 133.3, 128.1, 127.4, 127.3, 
126.8, 126.3, 126.25, 121.0, 120.6, 114.8, 71.8, 69.0, 67.5, 66.3, 65.4, 64.4, 45.4, 29.4, 
14.9; 

IR (KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737,698 cm" 1 ; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C25H30N4O3). 



Example 22 
1 -[2^3-Phmylpropoxy)cthyl]-l^ 

15 




According to the general method of Example 20 (Parts A-C), 2-(l/f-imidazo[4,5- 
c]quinolin-l -yi)ethanol and (3-bromopropyl)benzene were combined to provide l-[2-(3- 

20 pheny lpropoxy)ethy 1]- li/-miidazo[4 ^^]qumolin-4-amine as a white solid. 

*H NMR (300 MHz, DMSO-d«) 8 8.17 (s, IH), 8.12 (d, J=ll Hz, IH), 7.64 (dd, J=8.3,1.0 
Hz, IH), 7.45 (m, IH), 73.4 (m, IH), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 (t, J-5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t, J=6\l Hz, 2H), 2.38 (m, 2H), 1.63 
(m, 2H), 1 .56-1 .25 (m, 8H), 0.88 (t, J=7.2 Hz, 3H); 

25 ,3 C NMR (75 MHz, CDCI3) 8 151.5, 144.9, 142.6, 141.4, 132.6, 128.3, 1282, 127.4, 
127.1, 125.8, 1222, 1 19.8, 1 15.4, 70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for CiiHaattO). 
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Example 23 

H2- {[3^3,4-DimethylphenyI)-2-propynyl]oxy} e&yl]- 
lH-imidazo[4 t 5^]quinolin^amine 




Under a nitrogen atmosphere, 1 -[2^2-propynyloxy)etbyl]-l/f-nnidazo[4,5- 
c]quinolin-4-aminc (0.5 g, 1.9 mmol), copper (J) iodide (0.036 g, 0.2 mmol), 4-iodo-ortfo>- 
xylene (0.5 g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. IMchlorobis(triphepyIphosphi^ (0.066 g, 0.1 mmol) was added 

and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane contaming 
methanol. The insoluble material was isolated by filtration and then re crystallized from 
toluene (40 mL) to provide 0.1 g of K2~{[3^3,4-dimethyrph^ 
l//-miida2o[4^]quinolm^amiae as a solid, m.p. 214-216°C. Analysis: Calculated for 
C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 74.24; %H, 5.98; %N, 15.08. 
*H-NMR(300 MHz; DMSCMl*) 6 (ppm) 8.167(s,lH), 8.112(oy-73Hz,lH), 
7.628(6V-=8JHz,lH), 7.44(tf=7.3Hz,lH), 7.232(tJ=6.8Hz,lH), 7.078(dy=7.8Hz,lH), 
7.024(s,lH), 6.952(dV=7.9Hz,lH), 6.586(s,2H), 4.849(tf=5Hz£H), 4.365(s,2H), 
4.015(U=5.6Hz,2H), 2.197(s^H), 2.159(s,3H). 

Examples 24 -27 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 
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2^4-Amino-li/-iimdazo[4^ (25 mg) was placed 

in a 2 dram (7.4 mL) viaL Sodium hydride (1.75 eq of 60% in mineral oil) and N,N- 
dimethylfonnamide (1 mL) were added. The vial was placed on a sonicator for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halide (1.75 eq) was 

5 added and the vial was placed back on the sonicator for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the formation of 
the desired product The reaction mixture was purified by semi-preparative HPLC. The 
semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate tractions 
were combined and lyophilized to provide the trifluoroacetate salt of the desired product, 

10 which was confirmed by accurate mass and ] H NMR. The table below shows the structure 
of the tree base and the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


24 


NH, 


A 


TM = 346.1794 
MM = 346.1795 


25 


jrvs 


A 


TM = 360.1950 
MM = 360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


1X N > 
OvK o 


A ^ 


TM =414.1667 
MM = 414.1678 


27 


Br 


A 


TM - 424.0899 
MM » 424.0902 



Examples 28 - 41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 

5 The 4-ammchli/-umdazo[4^^]a^imolin-l-yl alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodhim hydride (1 2 eq of 60% in mineral oil) and N,N- 
drmemylformamide (1 mL) were added The vial was placed on a sonicator for about 1 
hour at 50°C to allow the alkoxide to form. The halide (1 .2 eq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C. The reaction mixture 
10 was analyzed by LC/MS to confirm the formation of the desired product The reaction 
mixture was purified by semi-preparative HPLC The semi-prep HPLC fractions were 
analyzed by LC-APCI/MS and the appropriate fractions were combined and lyophilized to 
provide the trifluoroacetate salt of the desired product, which was confirmed by accurate 
massand'HNMR. The table below shows the stmcture of the free base and the 

15 theoretical mass (TM) and the measured mass (MM). 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


28 


(II N \ 


A 


TM- 394.1794 
MM = 394.1791 


29 


NH, 

V 

a 


A 


TM- 428.1404 
MM =* 428.1396 


30 


J&Vp 


A 


TM = 428.1404 
MM =428.1397 


31 




A 


TM~ 408.1950 
MM ==408.1956 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


32 


(WO 


A 


TM- 408.1950 
MM =408.1956 


33 




A 


TM = 346.1794 
MM =346.1791 


34 


Oh- 

CI 


A 


TM — 380.1404 
MM -380.1399 


35 


jV> 

°b 


A 


TM = 380.1404 
MM =380.1399 
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Example 

if 
It 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


36 


NH 2 

Oh- ' 


x A 


TM = 360.1950 
MM =360.1942 


37 


NH, 

Oh 


A 


TM = 360.1950 
MM -360.1941 


38 


Oh 


A 


TM » 380.1404 
MM =380.1400 


39 


NH, 


A 


TM = 371.1746 
MM -371.1751 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


40 




A 


TM = 380.1404 
MM =380.1398 


HI 


JLjC > 

X 

— o 




1IV1 — J /O.lJjj 

MM =376.1536 



Examples 42 -88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method. 

The 4-arnmo-l//-miidazo[4,5^]qumoluvl -yl alcohol (25 mg) was placed in a 2 
dram (7.4 mL) vial. Sodium hydride (1 2 eq of 60% in mineral oil) and N,N- 
dhnemylforrnamide (1 mL) were added. The vial was placed on a sonicator tor about 15 
to 30 minutes at ambient temperature to allow the aDcoxide to form. The halide (1.2 eq) 
10 was added and the vial was placed back on the sonicator for about 15 to 120 rninutes at 
ambient temperature. The reaction rnixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction rnixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate fractions were combined and fyophOized to provide the trifhioroacetate salt of 
1 5 the desired product, which was confirmed by accurate mass and 'HNMR- His table 
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below shows flic structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of me Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 


x 

c 




A 


TM- 31 8.1481 
MM -318.1482 


43 


x 

0 


IH, 


A 


TM » 328.1535 
MM » 328.1534 


44 


6 




A 


TM = 377 1488 
MM = 377.1487 


45 




A 


TM- 430.1617 
MM -430.1614 
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Example 


otructure oi Cue free rsase 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


*rO 


NH 




TM = 371 1746 








MM ="371.1746 










Q 








w 
N 






47 


NH, 


A 


TM- 380.1404 
MM = 380.1394 


48 




A 


TM = 430.1617 








MM = 430. 1613 
























49 




A 


TM = 360.1950 
MM = 360.1949 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


50 


w 


A 


TM- 346.1794 
MM -346.1781 


51 


O 


A 


TM = 363.1331 
MM = 363.1324 


52 




A 


TM =366.1247 




XX N » 




MM = 366.1243 


















CI 






53 


a 


A 


TM = 400.0858 
MM = 400.0856 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


n 




Method 


(Da.) 


54 


U V 


A 


TM-364.1331 
MM = 364.1352 










o~ 






55 


J& - 


A 


TM- 405.1801 






MM = 405.1794 


56 


U V 9.. . 


A 


TM = 377.1488 






MM = 377.1490 










57 




A 


TM- 391.1644 






MM = 391.1637 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


58 




A 


TM = 391.1644 








MM = 391.1637 
















59 


JuX> 

>) 


A 


TM- 360.1950 
MM = 360.1938 


60 


NHj 

V 

CI 


A 


TM = 394.1560 
MM = 394.1558 


61 




A 


TM- 394.1560 
MM = 294.1557 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 


xx N > 

a 


A 


TM = 428.1171 
MM = 428.1 159 


63 




A 


TM -428.1824 
MM = 428. 1826 


i 64 


NH, 


A 


TM* 385.1903 
MM = 385.1904 


65 


AH, 


A 


TM- 385.1903 
MM = 385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


« 
it 




iVLClQOU 




66 




A 


TM - 418.2005 
MM = 418.2013 


67 


(J V 


A 


TM - 388.2263 
MM = 388.2257 


68 


NHj 


A 


TM=* 400.1511 








MM = 400.1507 
























69 


(TV 


A 


TM = 382.1794 
MM = 382.1788 
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Example 

u 
W 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 


U ^ 


A 


TM = 332.1637 
MM = 332.1641 


71 




A 


TM = 390.1692 
MM » 390.1697 












<! ° 






72 


ox 


A 


TM = 346.1794 
MM = 346.1791 










10 


NHLj 

V 

a 


A 


TM = 366.1247 
MM = 366.1241 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da,) 


74 




A 


TM = 400.1511 
MM -400.1512 


75 




A 


TM- 346.1794 
MM -346.1799 


76 


a 


A 


TM = 360.1950 
MM -360.1953 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


n 




Method 


(Da.) 


77 




A 


TM = 360.1950 
MM = 360.1941 










78 




A 


TM = 414.1667 




* 


MM » 414.1670 


























79 


NHj 


A 


TM- 452 
NM[M-fH] +1 -453 




\ 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
d>a.) 


80 


GHy 

O 


A 


TM= 360 
NM[M+Hf ! = 361 


81 




A 


TM= 360 
NM[M+H] +I =361 


82 




A 


TM= 374 
NM [M+Hf' = 
375.2 


83 


Cf 


B 


TM = 379.1281 
MM = 379.1278 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


84 


UK 

s 


B 


TM= 348.1586 
MM = 348.1588 


85 


U~K 


B 


TM = 362.1743 
MM = 362. 1736 


86 


NH 2 

s 


B 


TM = 362.1743 
MM = 362. 1748 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


87 


WW 


Jo 


1M = 373.1539 








MM = 373.1546 


















N 






88 




B 


TM = 373.1539 
MM = 373.1543 



Examples 89-96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method. 

2-(4-Arnrno~2-butyl^ 
(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 eq of 6X)% m rnineral 
oil) and N^^iiiuctiiylfoTmarnide (1 mL) were added. The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the alkoxide to form. The halide 
10 (1.2 eq) was added and the vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
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appropriate factions were combined and iyophilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and *H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


89 




B 


TM=* 412.2030 
MM = 412.2023 


90 




B 


TM » 392.2576 
MM = 392.2575 


91 




B 


TM = 446.2293 
MM = 446.2287 
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Example 


Structure nf" the Free R&sa 


r ui mumuu 


iviass ivieasurement 


u 




Method 


(Da.) 


92 


NH, 


B 


TM = 446.2293 
MM = 446.2288 


93 


NH, 

ill 

N 


B 


TM = 403.2372 
MM = 403.2365 


94 


n 


B 


TM- 403.2372 
MM = 4032370 


95 




B 


TM = 434.3046 
MM -434.3047 
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Example 

n 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


96 


N-O 


B 


TM = 409.21 14 
MM = 409.21 17 



Examples 97 - 100 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of l-(4-amino-li/- 
imidazo[4,5^]qumolin-l-yl)propan-2>ol in N^Kirmemylforrnamide (20 mL) was added 
to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine (54 mg, 
2 eq.) dissolved in N^-dimethylfcnraMmide (1 mL) was added to the vial. The resulting 
10 slurry was sonicated to dissolve the phenol. Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate mass and ! H NMR The 
1 5 table below shows the structure of the free base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


O / 


TM-343 
NMfM+H] +t = 344 
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Example # 


Structure 


Mass Measurement 


98 


NH 2 

XX? 
CT v 

N 


TM-384 
NM[M+H] +I = 385 


99 


NH 2 

? 


TM-348 
NM[M+H] +l -349 


100 


u V 

\ 


TM = 430 
NM[M+H] +! =431 



Examples 101 - 104 
The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme ID above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of 2-{4-amino-l/f- 
iimdazo[4 t 5^]qumolm-l-yl)-2-^ in N^-dimethylfomamide (20 mL) was 

added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Trrphenylphosphine 
(51 mg, 2 eq.) dissolved in N^Hiimemylformamide (1 mL) was added to the vial Diethyl 
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azodicarboxylate (34 mg, 2 cq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated mat the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved in 1 mL of tetrahydrofuran containing tripheirylphosphine 
(2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated mat the reaction was 
complete. The reaction rnixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate 
fractions were combined and fyophilized to provide the trifluoroacetate salt of the desired 
product, which was confirmed by accurate mass and l H NMR. The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 


c- 


TM = 398 
NM[M+Hf 1 -399 


102 


0 / 

Q 


TM-357 
NM[M+H] 41 = 358 
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Example # 


♦ . Structure of the Free Base 


Mass Measurement 


103 


NH 2 

/ 


TM-444 
NM[M+H] 4, =445 


104 


NH, 


TM = 389 
NM[M+H] +1 °390 



Example 105 
1 ^2-PhenoxyemyI)-i/r-iimdazo[4,5H:]qm^lm 




5 l^Anmio-lH-imidazo^^^qmnolin-l -yl)ethanol (25 mg, 0. 108 mmol) and 

N^-dimetfaylforammidc (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
tripbenylphosphine (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicarboxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenytphosphine and diethyl azodicarboxylate were added. 

105 



WO 02/46189 



PCT/US01/46581 



15 



The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM = 304, NM[M+Hf l = 305. 

Example 106 

1 -[(1 -Phenoxymethyl)propyl]- l/T-rrmdazo[4,5K:]qumoHn-4-a^ame 




2^4- Amino- l/^miidazo[4,5^]qumolin- 1 -yI)-2-ethylethanoI (50 mg, 0.195 nrmol) 
and N,N i dimemylfonnamide (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and 
10 ; triphenylphosphine (102 mg) were added followed by diethyl azodicarboxylate (67 mg, 
0.390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A. Mass Measurement 
TM = 332, NM[M+Hf ! » 333. 



Example 107 

l-{(l£)-l-[(Prop-2-YriyloxY^ 




Part A 

20 Crude 4-cMoTO-3-mtroqumoline (413.8 g, 1 eq.) was dissolved in dichloromethane 

(1 .65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent Hie filtrate was cooled to 5°C with stirring. TrierJiylamine (305.4 mL, 1.1 
eq.) was added ma single portion. The reaction mixture was stirred for 1 5 minutes. 
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(R)~{-}-2-Amiiio- 1 -butanol (205 mL, 1.1 eq.) was added drop wise whfle maintaining the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 water/memanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and men sucked dry on the filter overnight to provide 475 g of (2R)-2-{(3- 
mtroqumohrt^yl)arnino]butan-l -ol. 
PartB 

10 (2JR)-2~[(3-Nitro<ram^ (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-arnmoquinolin-4- 

15 yl)amino]butan-l-ol as an amber oil. The reaction was run a second time on the same 
scale. 
PartC 

(2R)-2-[(3-Animoqumolm^-yl)ammo]butan-l-ol (416.0 g, 1 eq.) and 
triethylorthoformate (1 2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 wasm'stilledoffasitformeddurrngmereactiori. After -500 mL of ethanol had been 
distilled of£ the reaction mixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess triethyLorthofoimate was removed under reduced pressure to provide 
crude (2/?)-2^1H-umdazo[4,5^]a^olm-l-yl)butan-l-ol. 
PartD 

25 A mixture of (2K)-2-( l#-mna^[4,5^]quiiK)lin- 1 -yl)butan- 1 -ol (4343 g) and 

acetic anhydride (1 2 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exomermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was comhined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 
5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and men dried in a vacuum oven 
overnight at 60°C to provide (2^>2^1i/-miid^[4 f 5^]qumolm-l^yl)butyl acetate as a 
10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2^>2^iif-miidazo[4^]qumolm-l-yl)buty^ acetate (194.0 g, 1 
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and men stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2rt>2^1if-iim\la2»[4,5^]q^ as a solid. 

20 PartF 

{2R)-2^lH-hmda2G[A f 5^]q^ohnA-y\)b\itmiA-o\ (19 g, 78.8 mmol) was added 
to a mixture of sodium hydroxide (124 mL of 50%), mchloromethane (1 50 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (1 1.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic tractions were combined, 
washed with water, dried over magnesium sulfete, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of l-tflRH-Kprop-2-y^^ 

30 cjquinoline as a brown liquid 
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PartG 

3-ChIoropcroxybcnzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous traction was extracted with ethyl acetate. The organic tractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide l-{(lR)-l-[(prop-2-ynyIoxy)metn^ 

1 0 c]qumoline-5N-oxide as a brown oil which solidified overnight 
PartH 

Trichloroacetyl isocyanate (10.7 mL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
1 5 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 

pressure to provide 2,2^-trichloro-N-(l - {( 1 R)-l -[(2-propynyloxy)m ethyl]propyl }-!//- 

irnidazo[4, 5^]qumolm-4-yl)acetarnide as a yellow solid. 

Parti 

Sodium methoxide (573 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dlchloromethane/methanol to provide a solid. The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR)-H(pTC9-2-ynyloxy)m^ as a 

crystalline solid. 

! H-NMR (300 MHz, DMSOd6) 5 837 (s, 1 H), 8.19 (d, J=-8.3 Hz, 1 H), 7.65 (dd, J=8.3, 
15 Hz, 1 H), 7.44 (br t, J-7.6 Hz, 1 H), 7.25 (br t, J-7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J=2.0 Hz, 2 H), 3.9CM.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(t,J=73Hz,3H). 
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Example 108 

H(LR)-l-{[(3-Phciiyiprop-2-ynyl)oxy]methyl}piopyl> 
lif-imidazo[4,5^]quinoliii-4-anime 




Part A 

Under a nitrogen atmosphere 1 -{(lJ?>l-[(prop-2-ynyloxy)memyl]propyl} AH- 
ttnidazo[4,5K:]qumolin^amine (0.80 g, 1.25 mmol) and anhydrous N,N- 
dimcthylformamidc (60 mL) were combined and then heated to 40°C. Dibenzyl 
dicarbonatc (3.98 g, 13.9 mmol) was added The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicarbonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulmte, filtered and then 
concentrated under reduced pressure to provide N,N-(bis benzyloxycaiix>nyl)-l -{(lity- 1 - 
[(pror>-2>ynyloxy)methyl]propyl} - li/-imio^[4,5^]qumolm^ainine as a light brown 
oil. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
PartB 

N,N-{Bis benzyloxycarboirylH-W^ 
irnidazo[4,5^]qunx)h^^aniinc (1.91 g, 3.4 mmol), anhydrous acetonitrile (30 mL) and 
triemylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper (I) 
iodide (0.026 g), mchlorobis(triphenyk^ (0.048 g) and iodobenzenc 

(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 
brown liquid This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acetateThexane/triethylamine to provide 2.1 g of an oil The oil was a 
mixture of mono and di benzyloxycarbonyl protected 1-((LR)-1- {[(3-phenyIprop-2- 
ynyI)oxy]methyl} propyl)- ii/-miidazo[4,5-c]a^olin^amine. 
PartC 



(1.0 mL of 25% in methanol) were combined After 16 hours analysis by TLC indicated 
mat the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography during with 5 % 
methanol in dichloromemane to provide a glassy solid. This material was dried under high 



10 vacuum at ambient temperature overnight to provide 03 g of H(Uc>l-{[(3i)herrylrjrc^ 
2-ynyl)oxy]methyl}propyl)-l^mudazo[4,5-c]qum m.p. 63-6TC. 

Analysis:. Calculated for C^H^O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 5 8.40 (s, 1 H), 8.21 (d, J=8.3 Hz, 1 H), 7.64 (dd, J=8.5, 
15 1.2 Hz, 1 H), 7.43 (brt, J=7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (br t, J=7.6 Hz, 1 H), 6.61 
(s, 2 H), 5.26 (m, 1 H), 4.41 (s, 2 H), 3.95^.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J-73 Hz, 
3H) 

!R(KBr) 3306, 3171, 1634, 1526, 1100, 755 cm" 1 

HRMS (EI) Calculated for C^r^O (M*) 370.1794, found 370.1798. 



5 



A portion of the material from Part B (0.8 g), methanol, and sodium methoxide 
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Example 109 

1 - {( lity- 1 -[(3 -Pherrylpropoxy)methyl]propy 1 } - 1 tf-imidazo[4 ,5 ^Jqumolm^arnine 

NH 2 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (1.3 g) in methanol (-20 mL). 
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The mixture was hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residue was purified by column chromatography eluting with 2.5% methanol in 
dichloromcthane to provide an oil. The ofl was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(170-l-[(3- 

pheirylpropoxy)me%l^ as a white crystalline 

solid, m.p.ll8-120°C. 

Analysis: Calculated for C^H^O: %C, 73.77; %H, 7.00; %K, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 ! H-NMR (300 MHz, DMSCM16) 5 8.39 (a, 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J=83, 

1.0 Hz, 1 H) f 7.44 (br t, J-7.7 Hz, 1H), 7.05-7.30 (m, 4H), 6.95 (br d, J-6.8 Hz, 2 H), 6.62 

(s, 2 H), 5.20 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 2.37 (br t, J=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1 .63 (m, 2 H), 0.89 (t, J=73 Hz, 3H) 

IR (KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 cm* 1 
15 HRMS (EI) Calculated for C23H26N4O (M*) 374.2107, found 374.2104. 

Examples 110- 112 

Part A 

20 Triemylamine (15 ml) and R-3-ammo-2-merhy^jropan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4^cUoro-3-mtroquinoline (243 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was refhrxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and men extracted repeatedly with hexane containing a small 

25 amount of dichloromemane in order to remove the starting quinoline. The residue was 

then iecrystallized from isopropanol to provide 19.0 g of R-3-[(2-chloro-3-mtroo^olu>4- 
yI)arnmoJ-2-memylpTopan-lK)l as a yellow solid. A sample (500 mg) was iecrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-176°C. 
PartB 

30 R-3-[(2-CMoro-3-mHroq^olm (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (~1 g of 5% platinum on carbon) were 
combined and men hydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-arnmo-2^Uoroqumolm Diethoxymethyl 
acetate (10.0 mL, 61 .5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

1 0 provide 6.0 g of R 3-(4-chloro- l/f-imidazo[4,5^]qumolin-l -yI)-2-methyrpropan- 1 -ol as a 
yellow/tan solid. 
Parte 

R 3^4-Qilc^lH"TmiMa7n[4 > S^]quiDolin-l -yl> 2-memylpropan- 1 -ol (1.0 g, 3.6 
mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

1 5 steel bomb at 1 50°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This materia] was 

20 recrystallized from methanol/dichloromethane to provide R 3^4-amino- l/J-irnidazo[4,5- 
c]o^olm-l-yI)-2-memylpropan-l-ol as colorless solid, m.p. 25 8-26 1 °C. Analysis: 
Calculated for CuH^O: %C, 65.61, %H, 6.29; %N, 21.86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method. 

R 3^4-Ammo-l/r-imida74)[4,5-c]qumolin'l -yl)-2-methylpropan- 1 -ol (25 mg) was 
placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and N,N-dimemylronnamide (1 mL) were added. The vial was placed on a sonicator for 

30 about 1 5 minutes at 50°C to allow the alkoxide to form. The halide (1 2 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at 50°C The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 



113 



WO 02/46189 



PCT/US01/46581 



The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APCI/MS and the appropriate tractions were combined and 
lyopbilized to provide the trifluoroacetate salt of me desired product, which was confirmed ■ 
by accurate mass and 'H NMR. The table below shows the structure of the tree base and 
the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 




I* 

fj^W"^? h ChlraJ 

N 


A 


TM = 371.1746 
MM -371.1749 


111 


NH, 

P CMral 

X £> 

" 6 


A 


TM = 402.2420 
MM = 402.2413 


112 


^JL/^ ChlraJ 


A 


TM«= 380.1404 
MM = 380.1402 
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Example 113 

1 -[(Benzyloxy)methyl]-l/f-nnida2o[4,5^]qiunolm 
NHj 




5 Sodium hydride (0.48 g of 60%, 1 1.9 mmol) was added to a suspension of IH- 

imidazo[4,5^]qimiolm^amine (2.0 g, 10.9 mmol) in N^-dimethylfonnamide, The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl c hi orom ethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an oil 

separated. The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained. This material was slurried with re fluxing ethyl acetate (~5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

1 5 combined with the precipitate to provide 0.8 g of solid. This solid was recrystallized from 
ethanol (~5 mL) to provide 0.6 g of 1 -[(ber^loxy)memyl}-li/-muda^[4^]qumolb^ 
amine, mp. 168-172*C. 

Analysis: Calculated for CjgHiMO: °/oC, 71.0; %H, 5.3; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18.4. 
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Example 114 

M2- { 3 -[4-{Dime%lamk^ 




5 Using the general method of Example 12 Part A, N,N-(bis /ert-butoxycarbGiiyI)-l - 

[2<2-propynyloxy>%I]-ltf-hra ( 25 g, 5.36 mmoO was 

reacted with 4-iodo-^^limethyiamlme (1.46 g, 5.89 mmol) at 70 °C. The reaction was 
judged complete at 30 minutes. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dicUoromemane/methanol) to 
provide 0.883 g of tert-butyl 1 -[2-( {3 -[4^dmemylamino)phen^^ 
l^-hTridazo[4,5^]qumolm^ylcarbamate as a brown solid. 
MS (CI) for C33H39N5O5 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using me general method of Example 12 Part B, terf-butyl \^2-{{Z'{A' 
(draemylammo)phenyl]prop-2-ynyl}o^ 

(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of/er/-butyl l-{2-{3-[4- 
(djmethyianiino)phenyl]pTopoxy}emyl^ as a 

20 brown solid. 

MS (CI) forCjj^sOs m/z 590 (MH*), 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, f erf-butyl l-(2-{3-[4- 
(dmethylammo)phenyl]propoxy} emyI)-li/-miiQ^[4^]q^olin^>icaibamate (0.783 
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g, 1 .327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of l-(2-{3-[4- 
(dimetfaylamko)phenyl]propoxy} ethyI>lH-imidazo[4,5^]qumolin^amine 
(trifluoroacetate)ij as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H27N5O (QHF 3 02)u:%C, 54.83; %H, 5.22; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N, 12.27 

! H NMR (300 MHz, DMSO-d*) 6 9.04-9.1 1 (bs, 2 H), 8.49 (s, 1 H), 836 (d, J - 73 Hz, 1 
H), 7.83 (d, J - 83, 1 H), 7.74 (t, J - 83 Hz, 1 H), 7.56 (t, J = 6.8 Hz, 1 H), 6.71 (d, J =» 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J = 4.9, 2 H), 321 (t, J = 5.9,2 
10 H), 2.28 (s, 6 H), 2.25 (t, J - 7.8, 2 H), 1.54 (p, J = 6.4, 6.8, 2 H) 
MS (CI) for C23H27N5O m/z 390 (MH*), 229 

Example 115 
l^-{[(2£)-3-Phenylprop-2^yl]o 




15 

Part A 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dhnelhylfonnarnide (10 mL) and 2-(Lff-imidazo[4^^]qumoh^l-yl)ethanol 

20 (0.902 g, 4.23 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cinnamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethanc and water. The aqueous layer was extracted with dichloromethane; the 

25 organic tractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography over silica gel (95/5 dichJoromethaneAnethanoI) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of H2-{[(2^3-phenylp^ 
eiiyl]oxy}e%lH#_um^ as a glassy solid. 

MS (CI) for C 2 iH,9N 3 0 m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Part B, l-(2-{[(2£)-3-phenylprop-2. 
<^l]oxy}ethylM^inud^ (0.652 g, 1.98 mmol) was oxidized to 

provide 0.67 g of H2-{[(2£)-3-pbenyipr^^ 

c]quinolincs5N-oxide. The resulting brown solid was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, K2-{[(2£>3-phenylprop-2- 
enyl]oxy}emyl)-l#-hnid^ (0.67 g, 1.98 mmol), 

dichloromethane (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyi chloride (0.415 g, 2.18 mmol) was added in several 

15 portions as a solid and the resulting solution stirred After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1 - 
(2-{[(2£)0-phrayrpr^^ as a white 

fluffy solid, mp. 183.7-1 84.3 °C. 

Analysis. Calculated for C 2 ,H2oN 4 0: %C, 73.23; %H, 5.85; %N, 16.27. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 f H NMR (300 MHz, DMSO^) 5 8.19 (s, 1 H), 8.12 (d, J = 73 Hz, 1 H), 7.62 (d, J - 8.3 
Hz, 1 H), 7.43 (t, J - 8.3 Hz, 1 H), 7.19-7 J 1 (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J = 15.6 Hz, 
1 H), 6.17 (dt, J = 16.0, 5.2 Hz, 1 H), 4.84 (t, J - 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
-5.4,2H) 

MS (CI) for CnHjohUO m/z 345 (MH 4 ), 270, 229 

30 
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Example 116 
2<)ctyl-l-{2-[(3i)henylpit)p-2-ynyI)oxy]etfiyl}- 
lJ7-imida2o[4,5^]quinolm-4- amine 




5 

Part A 

Using the general method of Example 1 Part A, 2^2-ocryl-l/f-imidazo[4,5- 
c]quinolhvl-yl)emanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 44.25 mmol) to provide 4.84 g of 2-octyl-l -[2-(prop-2-ynyloxy)ethyl]- 
1 0 l//-mudazo[4^^]quinoline as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyl- 1 -[2-(pror>-2- 
ynyloxy>myl]-l/T-innda2»[4,5H:]qumoline (4.84 g, 1332 mmol) was reacted with 
iodobenzene (1 .7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (mchloromethane/methanol) to provide 
42 g of 2K)ctyl-l-{2-[(3-phenylr*or>2-Yn^ as a 

pale yellow solid. 

MS (CI) for CaHuNjO m/z 440 (MH*), 291 
20 PartC 

Using the. general method of Example 1 Part B, 2-octyl-l - {2-[(3-phenylprap-2- 
ynyi)oxy]ethyl} -l/f-iimdazo[4^^]qumoline (2.2 g, 5.004 mmol) was oxidized to provide 
2.28 g of 2-octyl-l-{2-[(3^herjylTn^ 
oxide as an oiL 
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PartD 



Using the general method of Example 1 15 Part C, 2-octyM-{2-[(3-phenylprop-2- 
ynyl)oxy]emyl}-l/^ (22 g, 4.83 mmol) was aminated. 

The resulting brown solid was purified by trituration with ethyl ether and recrystallization 
from 2-propanol to provide 1.23 g of 2-octyl-l- {2-[(3-phenylprop-2-ynyl)oxy]e&yl}.l^ 
mia^[4^]quinoIm^ainiiw as a white crystalline solid, m.p. 138-138.7°C. 
Analysis. Calculated for C29H34N4O: %C, 76.62; %H, 7.54; %N, 1232. Found: %C, 76.6; 
%H, 7.49; %N, 12.19 

'H NMR (300 MHz, DMSOd^) 6 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J - 8.3 Hz, 1 H), 7.41 
(t, J - 6.8 Hz, 1 H), 7.27-736 (m, 3 H), 7.18-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J = 43 
Hz,2H), 434(s,2H), 4.00 (W = 4.9, 2 H), 2.94 (t, J = 7.8 Hz, 2 H), 1.83 (p,J = 73, 73 
Hz, 2 H), 1.22-1.43 (m, 10 H), 0.85 (t, J = 6.8 Hz, 3 H) 
MS (CT) for C29H34N4O m/z 455 (MH*), 283 



20 Using the general method of Example 12 Part B, 2-octyI- 1 - {2-[(3 -phenytprop-2- 

ynyO<^]e%l}-l/f-ttnidazo[4,5-c]o^oKne (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 g of 2^ctyl-l-[2-(3-phimYipropoxy)emyl] as a 

white solid. 

! H NMR (300 MHz, DMSO-d«) 5 9.15 (s, 1 H), 8.41 (d, J = 9.78 Hz, 1 H), 8.16 (d,J=- 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (t, J - 4.9 Hz, 2 
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2-Octyl-l-f2-(3-phraylpropo^ 




Part A 
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H), 3.84 (t, J = 4.9, 2 H), 3.25 (t, J = 55 Hz, 2 H), 3.04 (t, J -7.8 Hz, 2 H) f 2.31 (t, J = 83 
Hz, 2 H), 1.91 (p, J = 73, 7.3 Hz,2H), 1.59 (p, J*= 8.8, 5.8 Hz, 2 H), 1.25-1.49 (m, 10 H), 
0.85 (t, J = 7-3 Hz, 3 H) 
PartB 

5 Using the general method of Example 1 Part B, 2-octyl-l-{2«{3- 

phenylpropoxy)efoyl]-li/-miida^ (1.78 g, 4.03 mmol) was oxidized to 

provide 1.8 gof 2-octyl-l-[2-(3-pherrylpTopoxy)e^ 
oxide as an oiL 
PartC 

10 Using the general method of Example 115 Part C, 2-octyl-l-[2-{3- 

phenylpropoxy)efoyl]-l JJ-M^ (1.85 g 4.03 mmol) was 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
^crystallization from acetonitrile to provide 031 g of 2-octyl- 1 -[2-(3- 
phenylpropoxy)ethyl]- l^-miidazo[4,5^]qumohr>4-ainine as a white crystalline solid, 

15 mip. 103.8-104.5°C. 

Analysis. Calculated for C^g^O: %C, 7554; %H, 835; %N, 1Z22. Found: %C, 
75.71; %H, 8.46; °/oN, 12.22 

! H NMR (300 MHz, DMSO-d«) 8 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J = 83 Hz, 1 H), 7.41 
(t, J = 7.8 Hz, 1 H), 7.2 1 (t, J = 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J = 5.4, 1 .9, 2 
20 H), 6.45 (s, 2 H), 4.73 (t, J - 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3.24 (t, J » 5.9 Hz, 2 H), 
2.97 (t, J = 7.8 Hz, 2 H), 239 (t, J - 7.8 Hz, 2 H), 1.85 (p, J = 73, 7.8 Hz, 2 H), 1.62 (p, J 
=» 6.8, 63 Hz, 2 H), 1.24-1.44 (m, 10 H), 0.84 (t, J =* 6.8 Hz, 3 H) 
MS (CI) for C29H38N4O m/z 459 (MH*), 373, 285 
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Example 118 
2-Methyl-l-{2-[(3-pheBylprop.2-ynyl)oxy]c%l}- 
l/f-imidazo[4^-c]quinolin-4-ainino 




Part A 

Using me general method of Example 1 Part A, 2-p.methyl«yy-imida2o[4,5- 
c]qumoKn.l-yl)e1faanol (4.0 g, 17.6 mmol) was reacted wim propaigy! bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2>me%l-l-[2^prop-2-yiiyloxy)ethyI]- 
l/f-imida2X)[4^]quinoline as a dark brown oil 
MS (CI) for C l6 H,5N 3 0 mlz 266 (MH 4 ), 184 
PartB 

Using me general method of Example 12 Part A, 2-memyl-l-[2-{prop-2- 
ynyloxy)emYlH (3.6 g, 13.57 mmol) was reacted with 

iodobenzene (1 .7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 
was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
men extracted wim dichloromemane (3x). The organics were combined, washed wim 
water (3x), washed wim brine, dried with anhydrous sodium sulfate, filtered and then 
conceritrated undcr reduced pressure. Purification was completed by chromatography over 
20 silica gel (95/5 mcWoromen^e/memanoI) and recrystalKzation from acetomtrfle to 
provide 1.94 g of 2^ethyl-l-{2-[(3 i )heny^ 
c]qmnoline as a light yellow solid. 
MS (d) for C22H I9 N 3 0 m/z 342 (MH*), 228 
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PaitC 

Using the general method of Example 1 Part B, 2-methyl-l - {2-[(3-phcnylprop-2- 
ynyI)oxy]ethyl}-l/f-iimda2o[4,5^]qumoline (1.0 g, 2.93 mmol) was oxidized to provide 
1.3 g of 2-memyl-l-{2-[(3-phenylprop-2-yiry^^ 
5 5N-oxide as a tan solid. 

X E NMR (300 MHz, DMSO-d*) 5 8.94 (s, 1 H), 8.78 (d, J = 83 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 726-7.35 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J - 5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 (t, J = 4.9, 2 H), 2.66 (s, 3 H) 
PartD 

10 Using the general method of Example 115 Part C, 2-methyl- 1 - {2-[(3-pherrylprop- 

2-yiryi)oxy]ethyl} - lif-rrmdazo[4,5^]qumoIinc-5N-oxide (1.05 g, 2.93 mmol) was 
animated The resulting tan solid was purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
dicUoromcthane/methanol) to provide 0261 g of 2-methyl- 1 - {2-[(3-phenylprop-2- 

1 5 ynyI)oxy]cthyl} -L^-imidazo[4^K:]qumolm4-amme as a white powder, m.p. 
142.7-1433°C. 

Analysis. Calculated for C22H20N4O: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
73.97; %H, 5.77; %N, 15.77 

! H NMR (300 MHz, DMSO^) 5 8.08 (d, J = 8.3 Hz, 1 H), 7.61 (d, J = 8.3 Hz, 1 H), 7.41 
20 (t, J = 83 Hz, 1 H), 7.28-735 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, J - 4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 (t, J = 4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for C22H20N4O m/z 357 (MH*), 243, 199 
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Example 119 



•-Methyl-l-[2-(3-ph^ 



Using the general method of Example 12 Part B, 2-methyl.l-{2-[(3 i )heriylpiop.2. 
3roy9oxy]eth^ (0 . 9 & 2 . 6 36 rmnol) was hydrogenated to 

provide 0.845 g of 2-methyl-l-[2^-phery^^ ^ 



>H NMR (300 MHz, DMSOd,) 6 9. 12 (s, 1 H), 8.44 (d, J = 73 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79^6.83 (m, 2 H), 4.85 (t, J = 4.9 Hz, 2 

H),3.85(t,J = 5.4Hz,2H),3^(t,J = 6.4,2H),2.70(s,3H),23(t,J = 7.8Hz,2^ 
1-58 (p, J- 636, 636 Hz, 2 H) 

PartB 

Using the general method of Example 1 Part B, 2-methyl-l-[2-(3- 
phenylpTorx)xy)emyl]-l/^m^ (0.845 g, 2.45 mmol) was oxidized to 

provide 0.88 gof 2-me%l-l-[2-(3-pher^ 

5N-oxide as a glassy solid. Material was used without farther purification. 
Parte 

Using the general method of Example 1 15 Part C, 2-methyM-[2-(3- 
phrayIpT0Twxy)e%I]-^ (0.88 g, 2.45 mmol) was 

arninated. The resulting brown solid was purified by trituration with ethyl ether and 
recrystallized from tomene to provide 0.596 g of 2-meftyl-l-p^3-pheny^ 
l/ttrwdazo[4,5^]qu^ as a white powder, m.p. 129.7-130.7 °C. 




5 



Part A 



a white solid. 
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Analysis. Calculated for C22H24N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
7371; %H, 6.66; %N f 15.58 

! H NMR (300 MHz, DMSO-do) 5 8.07 (d\ J = 83 Hz, 1 H), 7.62 (d, J = 7.3 Hz, 1 H), 7.4 1 
(t, J = 73 Hz, 1 H), 7.22 (t, J =■ 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J = 6.8, 2.4 Hz, 
5 2 H), 6.52 (s, 2 H), 4.73 (t, J = 4.9 Hz, 2 H), 3.80 (t, J - 4.9, 2 H), 3.24 (t, J = 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J = 83 Hz, 2 H), 1.62 (p, J -6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 347, 199 

Example 120 

10 2<Methoxyethyl> 1 - {2"[(3-phoiylprop-2-ynyI)oxy]cthyl} - 

l/f-mddazo[4^^]quinolin^amine 




Part A 

15 Using fee general method of Example 1 Part 2-[2^memoxyemyl>li/-mudazo[4,5- 

c]qumolin-l-yl]ethanol (2.53 g, 9.33 mmol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-<methoxyethyl)- 1 -[2-<pror>-2- 
ynyloxy)ethyl]-lH-iniidazo[4,5^]qumolinc as an ofl. 
MS (d) for CigHjjNjOi m/z 310 (MH*), 278, 196 

20 PartB 

Using the general method of Example 12 Part A, 2-(methoxyethyI)-l -[2-<prop-2- 
ynyloxy)ethyl]-lH-mndazo[4,5-c]qumolme (2.72 g, 1.79 mmol) was reacted with 
iodobenzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting oil partitioned between dichJoromethane and 5% aqueous sodium bicarbonate. 
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The aqueous layer was extracted with dichloromethane. The organic tractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicMoromethane/methanoI) and trituration with hexane to provide 
5 239 g of 2-{methoxyethyl)-l - {2-[(3-phenylprop-2-ynyl)oxy]ethyl} - Lff-irnidazo[4,5- 
cjquinoline as a yellow solid. 
MS (CI) for C24H23N3O2 m/z 386 (MH*), 354, 270 
PartC 

Using the general method of Example 1 Part B, 2<methoxyethyl)-l-{2-{(3- 
10 phenylprop-2-ynyi)oxy] ethyl} -l#-imidazo[4 f 5^]qumoline (1.19 g, 3.097 mmol) was 

oxidized to provide 1.24 g of 2^memoxye%l)-l-{2-[(3-pheIlylpTC^2-ynyI)oxy]cmyl}- 
l/^-i^nidazo[4,5-c]quinoline-5N-oxide as an glassy solid. 
PartD 

Using the general method of Example 115 PajtC,2-(methoxyethyl)-l-{2-[(3- 

15 phenylpror>2-ynyi)oxy^^ 

mmol) was animated. The resulting brown oil was purified by chromatography over silica 
gel (98/2 dichloTomethane/mcthanol), re crystallization from ethyl acetate and acctonitrilo 
to provide 0379 g of 2^memoxyemyl>l-{2-[(3-ph^ 
mndazo[4,5^]qumomi^arnme as a white solid, m.p. 134.5-135.5 °C. 

20 Analysis. Calculated for C24H24N4O2: %C, 71.98; %H, 6.04; %N, 1 3.99. Found: %C, 
72.21; %H, 5.98; %N, 14.29 

! H NMR (300 MHz, DMSO-d«) 5 8.09 (d, J ~ 8.3 Hz, 1 H), 7.62 (d, J - 8.3 Hz, 1 H), 7.41 
(t, J - 8.3 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.50 (a, 2 H), 4.82 (t, J = 4.9 
Hz, 2 H), 4.36 (s, 2 H), 4.01 (t, J - 4.9, 2 H), 3.84 (t, J = 6.8 Hz, 2 H), 3.29 (s, 3 H), 3.23 
25 (t,J = 6.8Hz,2H) 

MS (CI) for CzrfHwN^Oj m/z 401 (MH 4 ), 255, 183 
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Example 121 

2^-MethoxyetiiyI)-l-[2-{3-phciiylpropoxy)cthyl]- 
l#-mudazo[4^<]qumolm^aniine 




5 

Part A 

Using the general method of Example 12 Part B, 2-(2-methoxyethyl)-l-{2-[(3- 
phcnylpiorj-2-ynyl)oxy]emyi}-l^^ mmol), was 

hydrogenated to provide 1.01 gof 2^-memoxycthyl>l-[2^3-phenylpTopoxy)emyI]-l/f- 
10 imidazo[4,5~c]quinoline as an oil 

MS (CI) for C24H27N3O2 m/2 390 (MH*), 235 
PartB 

Using the general method of Example 1 Part B, 2<2-methoxyethyl)-l-[2-(3- 
phcny!propoxy)emyl]-ltf-iiri (1.01 g, 2.60 mmol) was oxidized to 

15 provide 1.05 g of 2^2 -memoxy ethyl)- 1- [2^3 ^hra 
c]qumoline-5N-oxide as an brown oil. 
PartC 

Using the general method of Example 115 PartC,2-(2-memoxyetoyI>l-[2^ 
phenylpTopoxy)emyl]-lif-ixmd^ (1.05 g, 2.601 mmol) was 

20 animated. The resulting brown solid was purified by chromatography over silica gel (98/2 
dichloromethane/methanol), recrystallization from ethyl acetate/hexane to provide 0.1 1 1 g 
of2^^emoxyethyl>l-[2^i)henylp^ 
as a white solid, m.p. 103.8-104.5°C. 

Analysis. Calculated for C^H^Oi (H 2 0)<u: %C, 70.63; W 7.01; %N, 13.73. Found: 
• 25 %C, 70J8; %H, 6.80; %N, 13.57 
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*H NMR (300 MHz, DMSOd,) 5 8.09 (d, J = 7.3 Hz, 1 H), 7.63 (d, J = 83 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, 1 H), 7.22 (t, J = 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J = 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J = 4.9 Hz, 2 H), 3.86 (t, J = 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(s, 3 H), 3.22-3.28 (m, 4 H), 239 (t, J = 8.3 Hz, 2 H), 1.62 (p, J = 83, 6.4 Hz, 2 H) 
MS (CI) for C24H2SN402 m/z 405 (MH*), 373, 235 



Example 122 

2-{EthoxymethyI> 1 - {2-[(3-phenylprop-2-ynyI)oxy]c&yl} - 
li/-imidazo[4,5-c] quinoKn-4-amino 




Part A 

Using the general method of Example 1 Part A 2-[2-(ethoxymethyl)-ljy. 
miidazo[4^-c]qiimolm-l-yi]e&aiiol (139 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 1537 mmol) to provide 1.6 g of 2-(emoxymethyl)-l- 
[2-(prop-2-ynyloxy)ctfayl]- as an oil. 

MS (CI) for C8H19N3O2 m/z 310 (MH*), 371, 270 
PartB 

Using the general method of Example 12 Part A, 2-(emoxymemyi>1^2-(pror>.2- 
ynyloxy)efoylHtf-i^^ (1.5 g, 4.13 mmol) was reacted with 

iodobenzene (0.51 mL, 4 M mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 
layer was extracted with dichloromethane. The organic fractions were combined, washed 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oiL The oil was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 1.25 g of 2^emoxymethyi>l-{2-[(3- 
phenylprop-2-ynyl)oxy] ethyl } - lff-mudazo[4,5^]qumolme as a brown glassy solid. 
5 MS (CI) for C24H23N3O2 m/z 386 (MH*), 342, 272 
PartC 

Using the general method of Example 1 Part B, 2-(ethoxymethyI)-l - {2-{(3- 
pheny Iprop-2-ynyi)oxy]e thyl } - 1 H-wddaxo [4,5^]quinoline (0.655 g, 1.70 rmnol) was 
oxidized to provide 0.68 g of 2^emoxyme%l)-l-{2-[(3-phenylprop-2-ynyl)o^ 
10 l/f-rmidazo[4,5-c]quinoline-5N-oxide as an oiL 
PartD 

Using the general method of Example 1 15 Part C 2-{emoxymethyI)-l-{2-[(3- 
phcnylprDp-2-ynyl)oxy]ethyl} - lif-mudazo[4,5^]quirK)line-5N-oxide (0.682 g, 1 .700 
rmnol) was aminated. The resulting brown solid was purified by chromatography over 
15 silica gel (98/2 a^chlcromethane/methanol) to provide 0.297 g of 2-(ethoxymethyl)-l-{2- 
[(3^henylT^op-2-ynyl)oxy]cthyl} -1 H-hruda^[4^K;]quinolm^amirie as a white granular 
solid, nLp. 110.8-1 11.7 °C. 

Analysis. Calculated for C24H24N4O2 (H 2 0)ai: %C, 71.66 ; %H, 6.06; %N, 13.93. Found: 
%C, 71 .56; %H, 5.96; %N, 13.74 
20 ! H NMR (300 MHz, DMSO-d«) 6 8.13 (d, J - 7.8 Hz, 1 H), 7.63 (d, J - 8.3 Hz, 1 H), 7.44 
(t, J = 6.8 Hz, 1 H). 7.28-7.36 (m, 3 H), 7.19-7.26 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz, 2 H), 4.81 (s, 2H), 4.38 (s, 2 H), 4.03 (t, J 5.9, 2 H), 3.55 (q, J - 6.8, 73 Hz, 2 H), 
1.15 (t, J -6.8 Hz, 3 H) 

MS(CI)forC24H24N 4 02m/z401 (MH*) f 371,285 
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Example 123 
2-Butyl-l-{2-[(3-phcnylprop-2-ynyl)oxy]etbyl}- 
l/f-imidazo[4^-c]qmnolin-4-amine 




Part A 

Using the general method of Example 1 Part A, 2^butyI-lif-imidazo[4,5- 
c]qmnolrn-l-yI)emanol (5.0 g, 18.56 mmol) was reacted with propargyl bromide (80% in 
toluene, 6J ml, 55.62 mmol) to provide 4.02 g of 2-butyl-H2-(prop-2-ynyloxy)ethyl]- 
l/Aimidazo[44-c]quinolme as a tan solid. 
MS (d) for CijHuNjO m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyl-l-[2-(prop-2- 

ynyloxy)e%l]-li/-maida2o[4.5^]qiimoline (4.0 g, 13.08 mmol) was reacted with 

iodobenzene (1.6 ml, 14.38 mmol) at 90 «C. After 15 minutes the reaction was judged 

complete. The volatiles were removed under reduced pressure and the resulting oil was 

purified by chromatography over silica gel (98/2 ^hlorometljarWmemanoI) and 

"crystallization from nrixtore of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l-{2- 

f(3-phenylprop-2-ynyl)oxy]emyl}-l/r-miidazo[4,5^]q^ as a tan solid. 
PartC 

Using the general method of Example 1 Part B, 2-butyH-{2-[(3-phenylpiop-2- 
ynyl^xylethyll-l^-mndazo^lqumoline (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of 2-bu«yl-l-{2^(3-phenyhprop-2^ 
oxide aa an oil. 
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PartD 

Using the general method of Example 1 1 5 Part C, 2-butyi-l-{2-t(3-phenylprop-2- 
ynyI)oxy]ethyl}-l/f-imidazo[4^^]qumolme-5NK)xide (1.04 g, 2.60 mmol) was amrnatecL 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 dichloromethaiie/ethyl acetate, 98/2 

dicMoromethane/methanol) to provide 0.450 g of 2-butyM-{2-[(3-phenylprop-2- 
yny0oxy]etbyl}-l/r-rrnidazo[44^ as a white powder, m.p. 133-140 °C. 

Analysis. Calculated for CisH^O (HjO)^: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C, 74.65; %H, 6.60; %N, 14.00 

10 ! H NMR (300 MHz, DMSO-d^ 5 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J = 73 Hz, 1 H), 7.41 
(t, J « 7.3 Hz, 1 H), 7.29-7.36 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J~ 4.9 
Hz, 2 H), 4.34 (s, 2 H), 4.01 (t, J - 4.9, 2 H), 2.95 (t, J - 83 Hz, 2 H), 1 .81 (p, J - 73, 83 
Hz,2H),1.44 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.93 (t, J « 73 Hz, 3 H) 
MS (CI) for C15H26N4O m/z 399 (MH*), 283, 267 

15 

Example 124 
2-Butyl-l-[2^3-phenylproTttxy)etbyq^ 
NH, 




Part A 

20 Using the general method of Example 12 Part B, 2-butyl-l - {2-[(3-phenylprop-2- 

ynyI)oxy]cthy 1} - l/f-umd^[4^]quiiK)rme (2.4 g, 6.26 mmol) was hydrogenated to 
provide 1.67 g of 2-butyl-l-p-Q-phenylpropox as a 

white solid. 

MS (CI) for C23H»N 3 0 m/z 388 (MH*), 279 
25 PartB 
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Using the general method of Example 1 Part B, 2-butyl-l-f2-{3- 
phenylpropoxyJe^lJ^H-miidazoas^qumoline (1.68 g, 434 mmol) was oxidized to 
provide 1.75 g of 2-buryI-l-[2-(3-phenyl pro poxy^ 
oxide as glassy solid. 
5 MS (CI) for CnHaNjO, m/z 404 (MH 4 ), 388 
PartC 

Using the general method of Example 1 15 Part C, 2-butyl-l-[2-(3- 
pl«mylpTopoxy)emyl]-l/f-imi<lazo[4 f 5^]quii» (1.75 g, 4 34 mmol) was 

aminated The resulting tan solid was purified by recrystallizarion from acetonitrile to 
10 provide 0.572 g of 2-butyl-H2K3-phenylpropoxy^ 
amine as tan crystalline solid, m.p. 80.8-813 °C. 

Analysis. Calculated for C^^O (H 2 0),u: %Q 73.61 ; %H, 736; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

'H NMR (300 MHz, DMSO-d«) 8 8.07 (d, J = 83 Hz. 1 H), 7.62 (d, J = 8 3 Hz, 1 H), 7.41 
15 (U = 7 3 Hz, 1 H), 7.21 (t, J = 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J = 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J = 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3 2A (t, J = 5.9 Hz. 2 H), 2.98 
(1, J = 7.8 Hz. 2 H), 239 (t, J = 7.8 Hz, 2 H). 1.84 (p, J = 73, 83 Hz, 2 K), 1.62 (p, J = 7.8, 
5.9 Hz, 2 H), 1.48 (sextet, J = 73, 73, 7.8 Hz, 2 H), 055 (t, J = 7.3 Hz, 3 H) 
MS (CI) for CjjHjoW) m/z 403 (MH*), 213 

20 

Example 125 
l-[2-(Benzyloxy)etoyl]-2-(etooxymet^^ 




Part A 

Using the general method of Example 1 PartB, 1 -[2-(benzyloxy)ethyl]-2- 
(emoxyme%l>lH-miidazo[4,5^]quinoline (0324 g, 0.897 mmol) was oxidized to 



132 



WO 02/46189 



PCI7US0 1/46581 



provide 0338 g of l-[2-(bcrizyloxy)emyl]-2^emoxy^ 

5N-oxidc as a brown ofl. 

PartB 

Using the general method of example 115 Part C, 1 -[2-<benzyloxy)ethyl]-2- 
5 (ethoxymefoyl)-Ltf-iini^^ (0339 g, 0.897 mmol) was 

animated. The resulting tan solid was purified by recrystaflized from acetonitrOe to 
provide 0.187 g of l-[2-(berizyloxy)cmyl]-24em 
4-amine as a white powder, mp. 144.5-146.0 °C. 

Analysis. Calculated for CaH^Oi: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H, 629; %N, 15.09 

! H NMR (300 MHz, DMSO-d*) 8 8.08 (d. J = 7.8 Hz, 1 H), 7.61 (d, J ^ 8.3 Hz, 1 H), 7.43 
(t, J - 6.8 Hz, 1 H), 7.19-7.24 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (s, 2 H), 4.87 (t, J = 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J - 5.4, 2 H), 3.52 (q, J = 6.8, 6.8 Hz, 2 H), 1.13 (t, 
J -6.8 Hz, 3 H) 

15 MS (CI) for C22H24N4O2 m/z 377 (MH*), 33 1, 241 

Example 126 
!-[2-(BeiizyIoxy)emyl]-2^utYH^ 




20 Part A 

Using the general method of Example 1 Part B, H2-(benzyloxy)efhyl]-2-butyl- 
li/-imidazo [4,5-c] quinoline (2.3 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)e(byI]-2-butyl- li/-imidazo[4,5^]quir«)line-5N-oxide as a brown ofl. 
MS (CI) for C23H25N3O2 m/z 376 (MH 4 ), 360, 270 
25 PartB 



133 



WO 02/46189 PCT/US01/46581 

Using the general method of example 1 Part C, H2-(ben2yloxy)etriyl]-2-butyl-lfr 
irnidazo[4,5^]qim3olirie-5N-oxide (2.4 g, 639 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g. 7.678 mmol) to provide 3.3 g of ^{l-[2-(benzyloxy)emyi]-2-butyl. 
l/^um\iazo[4,5^]qumolin^^ as a brown oil. 

5 PartC 

Using the general method of example 1 Part D, /A{H2^benzyloxy)ethyl].2-butyl. 
l/Airmdazo[4,5^]quiitt^^ (33 & 5.39 nrmnl) was 

hydrolyzed with sodium mcthoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 mchloromethane/methanol), 
10 recrystallized from methanol and dried under vacuum at 60 °C for 1 8 hours to provide 

0.174 g of l-[2^enzyioxy)e%l]-2-butyl-l^ as a white 

solid, m.p. 133-135 °C. 

Aiwrysis. Calculated for C23H26N4O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 
73.51; %H, 7.06; %N, 14.92 
15 ! H NMR (300 MHz, DMSO-d*) 5 8.03 (d, J = 73 Hz, 1 H), 7.60 (d, J - 8.3 Hz, 1 H), 739 
(t, J = 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (a, 2 H), 4.76 (t, J = 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, J = 4.9, 2 H), 2.94 (t, J = 83 Hz, 2 H), 1.77 <p, J = 7.8, 7.8 Hz, 2 
H), 1 .40 (sextet, J = 7.8, 7.3, 6.8 Hz, 2 H), 0.91 (t, J = 73 Hz, 3 H) 
MS (CI) for CuHaMO m/z 375 (MH*), 242, 1 83 

20 

Example 127 
H2^enzyloxy)e%l]-2-methYl-Ltf-irm^ 




Part A 
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Using the general method of Example 1 Part B,l-{2-{benzyloxy)emyl]-2-methyl- 
l#-umdazo[4,5-c]quinoline (6 g, 1 8.9 mmol) was oxidized to provide 6.3 g of l-[2- 
(benzyloxy)emyl]-2-methyM^ as a brown solid 

PartB 

5 Using the general method of example 1 Part C, H2-(benzyloxy)cmyl]-2-methyl- 

l/f-hnidazo[4,5>c]quinoline-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g of //-{l-[2-<benzyloxy)ethyl]-2-methyl- 
li/-miidazo[4^]qumolm^y as a brown soHd. 

PartC 

1 0 Using the general method of example 1 Part D, Jv^l-[2-(benzyloxy)ethyi]-2- 

memyI-ltf-ijmdazo[4^^]qumolm^Y^ (10.46 g, 21.89 mmol) 

was hydro lyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromethane/memanol) 
and dried under vacuum at 60 °C for 18 hours to provide 1.036 g of l-[2- 

15 (benzyloxy)ethyI]-2-memyl-lJJ-m^ as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for C20H20N4O: %C, 72.27; %H, 6.06; %N, 16.85. Found: %C, 
72.17; %H, 5.96; %N, 16.81 

l H NMR (300 MHz, DMSO-d«) 6 8.04 (d, J » 7.3 Hz, 1 H), 7.59 (d, J « 8 3 Hz, 1 H), 7.39 
20 (t, J = 8.3 Hz, 1 H), 7.15-7.27 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (a, 2 H), 4.75 (t, J = 5.4, 2 
H), 4.43 (s, 2 H), 3.90 (t, J = 5.4, 2 H), 2.61 (a, 3 H) 
MS (CI) for CMH20N4O m/z 333 (MH*), 243, 199 
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Example 128 
H2-(BenzyIoxy)emyl]-2Krctyl-l#-^ 




Part A 

5 Using flic general method of Example 1 Part B, 1 -[2-{beiizy loxy)cmyl]-2-octyl- 

lF-nmda2»[4,5H;]quinoline (2.4 g, 5.8 mrnol) was oxidized to provide 2.5 g of l-[2> 
(beii2yioxy)ethyl]-2^t as a brown oil. 

PartB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)eutyl]-2-<)ctyl- 
1 0 l/f-umdazo[4,5^]qumoline-5N-oxide (2.50 g, 5.80 mmol) was animated The resulting 
ofl was purified by chromatography over silica gel (98/2 dichloromcthane/methanol) and 
recrystallized from acetonitrile to provide 0.75 g l-[2-(benzyloxy)ethyI]-2-octyl-Ltf- 
imidazo[4,5^]quinom>4-^mine as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for C 2 7H 3 4N 4 0: %C, 7531; %H, 7.96; %N, 13.01 . Found: %C, 
15 7570; %H, 7.88; %N t 13.00 

! H NMR (300 MHz, DMSO-^) 5 8.03 (d, J - 7.8 Hz, 1 H), 7.60 (d, J - 8.3 Hz, 1 H), 7.40 
(t, J - 73 Hz, 1 H), 7.17-776 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J « 4.9, 2 
H), 4.41 (s, 2 H), 3.88 (t, J - 4.9, 2 H), 2.93 (t, J - 7.8 Hz, 2 H), 1 .79 (p, J = 7.3, 73 Hz, 2 
H), 170-1.38 (m, 10 H), 0.85 (t, J - 63 Hz, 3 H) 
20 MS (d) for CCTH34N4O m/z 431 (MH*), 291, 214 
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Example 129 
2-(2-Methoxyethyl>H2-phenoxyemyI^ 




Part A 

Under a nitrogen atmosphere, 2i>henoxyethylamine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice bath) solution of 4^hloio-3Hritroquinoline (21.5 g, 0.1 mol), 
tricthylamme (21.5 ml, 0.16 mol) in dichloromemane (500 ml). The reaction was 
10 maintained at ambient temperature overnight Water was added and the phases were • 
separated. The organic phase was dried (MgSO*), filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nitro- 
N^-phenoxyetiryl)qumolm^amme as a yellow solid. 

15 PartB 

3-Nitro-NK2-phenoxyemyl)quinolm^amme (6.0 g, 19 mmol), 5% platinum on 
carbon (1.5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask- The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgSO*), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
H 4 ^^henoxyethyl)qumoline-3 ,4-diamine as a pale yellow solid. 

PartC 

3-methoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bath) solution of r^^-phraoxyemyl)o^moli^ 
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(2.0 g, 12 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxyemyl)ammo]qumoIk-3-yI^ as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was sealed and (hen heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (150 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgS0 4 ), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum filtration provided 1.8 g of 2-(2-methoxyethyl)-l-(2- 
phenoxyemyl)-lH-umdazo[4,5^]qjmiolme as a white solid. 

15 PartE 

3-Chloroperoxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2-(2-methoxyemyl)-l-(2-phenoxyethyI)-l^- 
imidazo[4,5^]qumoIine (1.8 g, 5.2 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgSO*) and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2-(2-methoxyethyl)- 1 -(2-phenoxycthyI>- 
l^-miidazo[4,5^]quinoline-5N-oxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^2-memoxyethyl)-1^2^henoxyemyl)-lJ^unidazo[4,5- 
c]qumoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 



were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 



cooled The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of 2^^ethoxyetrrylH^2-phra^ 
cjqumolm^arriine as a tan powder, m.p. 171.0-174.0°C. 

! H NMR (300 MHz, DMSO-d*) 5 8.19 (d, J « 8: 1 Hz, 1H), 7.64 (d, J = 8.3 Hz, 1H), 7.44 
10 (t, J - 7.5 Hz, 1H), 129-120 (m, 3H), 6.90 (t, J = 7.4 Hz, 1H), 6.82 (d, J » 82 Hz, 2H), 

6.58 (s, 2H), 5.01 (t, J « 5.0 Hz, 2H), 4.43 (t, J = 5.0 Hz, 2H), 3.87 (t, T » 6.9 Hz, 2H), 334 



(s, 3H), 330 (t, J - 6.9 Hz, 2H); 

MS (CI) m/e 363.1820 (363.1821 calcd for GuH^NbOz. M+H); 

Anal cakd for C21H22N4O2: C, 69.59; H, 6.12; N, 15.46. Found C, 6932; H, 6.17; N, 




5 



activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 



15 



15.48. 



Example 130 

2-Isobutyl-l -(2-phenoxyethyI)- l/f-miidazo[4,5-c]qumolm^-amirie 




20 



25 



r^^2-Phenoxycthyl)qumolinc-3 ,4^aiiiine (1 .5 g, 5.4 mmol) and isovaleryl 

chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 

1 

procedures of Parts C-E of Example 129. The resulting product, 2-isobutyl-l-(2- 
phenoxyethylH//-rmidazo[4,5^]q^ (1.6 g, 4.5 mmol) was dissolved in 
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dicMoromethane (200 ml) and ammonium hydroxide (50 ml) was added. The reaction 
was chilled (ice bath) and^toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 
phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (Na 2 SO<); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization from acetonitrile to 
yield 0.96 g of 2-isobtrtyl-I^-phenoxyemylHff-im^ as a tan 

powder, m.p. 176.6-177.8 °C. 

■H NMR (300 MHz, DMSCMs) 5 8.16 (d, J = 8.2 Hz, 1H), 7.63 (d, J= 8.3 Hz, 1H), 7.43 
ft J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.89 ft J - 73 Hz, 1H), 6.81 (d, J = 8.6 Hz, 2H), 
6.49 (s. 2H), 4.98 ft J = 4.8 Hz, 2H), 4.42 ft J - 4.8 Hz, 2H), 2.89 (d, J = 7 2 Hz, 2H), ' 
2.40-2.22 (m, 1H), 1.02 (d, J= 6.6 Hz, 6H); 

"C NMR. (75 MHz, DMSO-ds) 158.6, 1535, 152.4, 145.5, 1325, 130.1, 127.1, 126.9, 
15 121.5,120.8,1153,114.7,66.6,44.4,353.27.1,22.4; 

MS (CI) m/e 361.2017 (361.2028 cated for CaH^O, M+H); 

Anal calcd for QjHmN^: C, 73.31; H, 6.71; N, 1534. Found: C, 7333; H, 6.56; N, 

15.79. 



10 



20 



Example 131 

2-Isoprq3yl-l^-phenoxyemyO-l//-mudazo[4,5-c]c^olm^-ainme 




25 ^2-Phenoxyetoyi)qumoIme-3,^^ 

chloride (05 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 
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isopro]^I-H2-phenoxyethyl^ as a tan solid, m.p. 

229-23 1°C 

'H NMR (300 MHz, DMSO-d*) 5 8.17 (d, J = 7.5 Hz, 1H), 7.65-7.62 (dd, J =» 8.3, 1 .1 Hz, 
1H), 7.46-4.40 (dt, J - 8.2, 1.1 Hz, 1H), 7J29-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 
5 (d, J = 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.54 
(septet, J = 6.8 Hz, 1H), 1.41 (d, J - 6.8 Hz, 6H); 

13 C NMR (75 MHz,DMSO-d«) 1593, 158.5, 152.3, 145.4, 132.6, 130.1, 126.84, 126.78, 
12U, 120.7, 1153, 114.6,66.5,44.1,25.2,21.8; 
MS (CI) m/e 347.1 872 (347.1872 calcd for C21H23N4C M-fH); 
10 Anal cakd for C21H2N4O: Q 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 6.59; N, 
16.50. 

Example 132 
2-Butyl- 1 ^-phenoxyethyl> 1 ^ 

15 




N 4 -(2-FhenOTcyetfayl)qumolme-3,4-dianniw (2.0 g, 7.2 mmol), xylenes (1 50 ml), 
and trimethylorthovalcrate (2.5 ml, 14.3 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of 2-butyl-l-(2-phenoxyerayi)-l/^^ as a 

light tan crystalline solid. 

25 2-Butyl- 1 ^2-phenoxyemyl>l//-miia^[4,5^]qumoline was treated according to 

the general procedures described in Parts E and F of Example 129. A final recrystallization 



141 



WO 02/46189 



PCT/US01/46581 



from acetonitrile provided 0.93 g of 2^utyI-1^2-phenoxye%I>li^rmidazo[4 > 5- 
c]quinolin-4-ainiDe as white needles, m.p. 168.3-169.5 °C. 

l H NMR (300 MHz, DMSO-d*) 6 8.16 (d, J=»8.1 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J =» 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t, J - 7.4 Hz, 1H), 6.82 (d, J =- 8.5 Hz, 2H), 
5 6.47 (a, 2H), 4.97 (t, J ■ 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J = 7.7 Hz, 2H), 1.86 
(m, 2H), 1 .47 (m, 2H), 0.96 (t, J - 73 Hz, 3H); 

,3 C NMR (75 MHz, DMSO-d*) 1583, 154.6, 1523, 145.6, 132.9, 130.1, 126.8, 121.5, 
120.7, 115.2, 114.6, 66.7, 44.4, 293, 26.2, 21.9, 13.6; 
MS (CI) m/e 361.2032 (361.2028 calcd for C22H25N4O, M+H); 
10 Anal calcd for CzJU^O: C, 73.31; H, 6.71; N, 1534. Found: C, 73.15; H, 6.69; N, 
1537. 

Example 133 
l-(2-Phenoxyethyl>2Kphenox^ 

15 




According to the general procedure described in Part C of Example 129, 
phenoxyacetyi chloride (1.2 ml, 8.6 mmol) was reacted with N 4 -^- 
20 phenoxyethyl)qunioln^^ The product of mis reaction was 

treated according to the general procedures described in Farts D-F of Example 129. 
RecrystaHization from acetonitrile provided 0.65 g of the final product, 
pherK>xyemyl)-2-(phenoxymemyl)-I^^ as a tan powder, 

m.p. 168J-170.0°C 

25 , HNMR(300MHz,DMSC^)5 8J5(d,J»7.9Hz,lH),7.o^ Hz, 1H), 

7.47 (m, 1H), 7.38-7.14 (m, 7H), 7.01 (t, J - 73 Hz, 1H), 6.89 (t, J = 7.3 Hz, 1H), 6.81 (d, 
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J = 7.8 Hz, 2H), 6.69 (s, 2H), 5.53 (s, 2H), 5.29 (t, J = 5.0 Hz, 2H), 4.48 (t, J = 5.0 Hz, 
2H); 

u CNMR(75MHz,DMSO-d6) 158.5, 152.7, 149.2, 146.1, 134.1, 130.2, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 115 J, 115.1, 114.7, 66.6, 62.7,45.0; 
5 MS (CI) m/o 41 1.1 813 (411.1821cakd for C^^Oi, M+H); 

Anal calcd for C^lnWh: C, 73.15; H, 5.40; N, 13.65. Found: C, 73.36; H, 530; N, 
13.66. 

Example 134 
10 2^4-Memoxybenzyl)-M2-phexK)^ 




According to the general procedure described in Part C of Example 129, 4- 
1 5 methoxyphenylacetyl chloride ( 1 .2 ml, 7.9 mmol) was reacted with N*-(2- 

phenoxyemyl)qumolme-3,4-diamine (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
RjccrystalKzation from acetonitrile provided 1 . 1 g of the final product, 2-(4- 
methoxybenzy I}- 1 -(2-phenoxyethyI> lif-imidazot4,5^]qumoIm-4-arriine, as a tan solid, 
20 m.p.201.0-203.6*C. 

! H NMR (300 MHz, DMSO-d<s) 5 8.15 (d, J - 8.1 Hz, 1H), 7.63 (d, J « 8.3 Hz, 1H), 7.43 
(t, J « 7.6 Hz, 1H), 7.26-7.1 8 (m, 5H), 6.93-6.87 (m, 3H), 6.74 (d, J = 8 2 Hz, 2H), 6 J8 
(s, 2H), 4.89 (t, J = 5.1 Hz, 2H), 4.40 (s, 2H), 4.24 (t, J - 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (CI) m/e 425.1948 (425.1978 calcd for CiAsftOz, M+H); 
25 Anal calcd for C26H24N4O2: C, 73.57; H, 5.70; N, 13.20. Found: C, 73.25; H, 5.93; N, 
13.06. 
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Example 135 
2<^lopentyI-H2-phenoxye%l)-^ 




5 

N*^2-pheiK>xye(hyI)qumoline~3 ,4-diaminc (2.0 g, 12 mmol) and 
cyclopcntanccaibonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from acetonitrile 
provided 1.4 g of 2-cyclcpentyl-H2-ph^ 
10 as a tan solid, m.p. 21 6.0-21 7.9°C. 

l B NMR (300 MHz, DMSO-d^) 6 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J=* 8.2 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J » 8.5 Hz, 2H), 
6.46 (s,2H), 5.02 (t, J -4.9 Hz, 2H), 4.42 (t, J -4.9 Hz, 2H), 3.60 (pentet, J - 8.2 Hz, 
1H), 2.18-1.67 (m,8H); 

. 15 ,3 C NMR (75 MHz, DMSOd<j) 158.5, 158.3, 152.9, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 1153, 114.7, 66.5, 44.2, 36.1, 32 J, 25.3; 
MS (d) m/e 373.2030 (373.2028 calcd for CisHzsNA M+H); 
Anal calcd for C23H24N46: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N, 
15.08. 

20 
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Example 136 



2-[(2-Methoxyethoxy)methyI]-l ^i>hei^^ 



N^-pheTK>xyetbyI)qum^ (2.0 g, 12 mmol) and 2-<2- 

methoxyethoxy)acetyl chloride (13 g, 8.6 mmol) were combined and treated according to 



provided 1.6 gof 2-[(2-methoxyethoxy)met^ 
10 c]qumolm-4-amine as white needles, m.p. 1 70.0-1 7 1 .5°C. . 

! H NMR (300 MHz, CDC1 3 ) 6 8.06 (dd, 1 = 83, 1.0 Hz, 1H), 7.82 (dd, J » 8.4, 1.0 Hz, 

1H), 7 J5-7.50 (m, 1H), 735-729 (m, 1H), 726-7.18 (m, 2H), 6.92 (t, J- 7.4 Hz, 1H), 

6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J = 5,9 Hz. 2H), 5.00 (s, 2H), 4.47 (t, J 

= 5.9 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 3.31 (s, 3H); 
15 l3 C NMR (75 MHz, CDC13) 158.9, 1523, 150.3, 146.2, 1352, 130.3, 128.3, 128.2, 127.6, 

123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 663, 59.3, 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for C22H25N4O3, M+H); 

Anal calcd for C22H24N4O3: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1437. 




5 




20 
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Example 137 
MCyclopropylmemyl)-l-(2-phenoxy^^^ 



10 



15 




^^2i»lienoxye^I)qumoline-3,4-diamine (1.7 g, 6.1 mmoi) and 
cyclopropylacetyl chloride (0.86 ml, 13 mmol) were combined and treated according to 
Ae general procedure described in Example 130. Recrystallizarion from methanol 
provided 0.86 g ^^opwwlinetW 
4-amine as a white solid, mp. 19 1.7-1 92.6°C. _ 

, HNMR(300MHz,DMS(>d 6 )58.17(d,J-7.5Hz, IH), 7.63 (dd, J = 8.3, 1.1 Hz,lH). 
7.46-7.41 (m, 1H), 7.28-7.19 (m, 3H), 6.89 (t, J = 7 3 Hz, 1H). 6.79 (d, J = 7.8 Hz, 2H), 
6.49 (a, 2H), 4.98 (t, J = 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J = 6.7 Hz. 2H), ' 
1.40-U6 (m, 1H), 0.55 (m, 2H), 0.32 (m, 2H); 

,5 CNMR(75 MHz, DMSO-dj) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 1265, 
121.5, 120.8, 115.2, 114.7,72.1,66.6,44.5,31.1,9.0,4.6; 

Anal calcd for CvHzWO.l H2O: C, 73 35; H, 6.21; N, 15 .55. Found- C, 73.23; H, 
6.31; N, 15.57. 



20 
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Example 138 
2^2<:yclopraty le%lH K2-ph^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (13 ml, 8.6-mmol) was reacted with N*-{2- 
phenoxye&yl)qiiinolmc~3 f 4KHarninc (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 RecrystalHzation from acetonitrile provided 0.44 g of 1^ final product, 2-{2- 
cyctopeiitylethyl)-l^^ 
powder, m.p. 165.0°C. 

l H NMR (300 MHz, DMSOd$) 8 8.17 (d, J - 8.0 Hz, 1H), 7.64 (dd, J = 8.3, 0.80 Hz, 1H), 
7.44 (t, J - 7.3 Hz, 1H), 729-720 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J = 7.9 Hz, 
15 2H), 6.60 (s, 2H), 4.97 (t, J - 4.6 Hz, 2H), 4.44 (t, J = 4.6 Hz, 2H), 3.00 (t, J - 7.6 Hz, 
2H), 1.91-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

!3 CNMR(75 MHz,CDCi 3 ) 1582, 155.0, 151.5, 144.7, 133.6, 129.9, 127 J, 127.4, 127.0, 
122.6, 121 .9, 1 19.5, 1 15.5, 1 14.5, 66.0, 45.7, 39.8, 33.9, 323, 26.4, 24.9; 
MS (CI) m/e 4012336 (4012341 calcd for C25H29N4O, M+H); 
20 Anal calcd for C25H2SN4O: C, 74.97; H, 7.05; N, 13.99. Found: C, 74.67; H, 7.1 1 ; N, 
13.97. 
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Example 139 

H2-Phenoxyemyl)-2-tetrahy^ 




N 4 K2-phenoxyc%l)qumolinc-3,4-diamiM (1.6 g, 5.7 mmol) and tctrahydrofuran- 
3-carbonyl chloride (0.98 ml, 7.3 mmol) were combined and treated according to me 
general procedure described in Example 130. Recrystallization from acetomtrile provided 
0.3 g of K2i>henoxyemyl>2^trahydrofuTa^ ^ 

10 atansoUd,m.p.235.9-236.3°C. 

*HNMR (300 MHz, DMSO^) 8 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J = 8.3, 1.0 Hz, 1H), 
7.44 (dd, J = 7.6, 1.0 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J » 7.3 Hz, 1H), 6.81 (d, J = 7.9 
Hz, 2H), 6.49 (a, 2H), 5.05 (t, J - 4.9 Hz, 2H), 4.42 (t, J - 4.9 Hz, 2H), 4.24 (m, 1H), 4.04- 
3.98 (m, 3H), 3.92-3.87 (m, lH),2.50-2.30 (m, 2H); 

15 l3 C NMR (75 MHz, DMSO-d«) 158.6, 155.2, 152.4, 145.5, 133.2, 130.1, 127.0. 126.9. 
121.6, 120.3, 115.2, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (CI) m/c 375.1808 (375.1 821 calcd fox C22H23N4O2, M+H); 
Anal calcd for C 2 2H 22 N4O 2 *0.25 H 2 0: C, 69.73; H, 5.98; N, 14.78. Found: C, 69.90; H, 
5.91 ;N, 14.90. 
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Example 140 
1 ^2-PheiK>xyethyO-2-phenyM^ 



8$° 



According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1 .0 ml, 8.5 rnmol) was reacted with N 4 ^2-phenoxyemyl)qumolme-3,4-diamine 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. Recrystallization from methanol 
10 provided 0.74 g of the final product, 1 -(2-phenoxyethyl>2-phenyl- l//-imidazo[4,5- 
c]a^olk-4-amine, as a tan solid, mp. 182.5-1 84.6°C. 

! H NMR(300 MHz, DMSCMfc) 5 8.21 (d, J = 7.9 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (t, J = 7 3 Hz, 1H), 7.29 (t, J = 73 Hz, 1H), 7.16 (m, 2H), 6.85 (t, J - 7.3 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J = 5.1 Hz, 2H), 4 33 (t J = 5.1 Hz, 2H); 
15 ,3 CNMR(75 MHz,DMSO-d<s) 158.2, 153.6, 1525, 146.0, 133.6, 131.1, 130.8, 1303, 
130.1, 1293, 127.9, 127.5, 127.1, 1215, 121.6, 121.2, 115.4, 114.7, 66.1,45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for CmH 2 iN 4 0, M+H); 
Anal calcd for 0^20^0*0.25 H 2 0: C, 74.88; H, 5.37; N, 1435. Found: C, 74.42; H, 
5.10; N, 14.48. 

20 
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Example 141 
M[2^4-Ammo- l#-iimdazoft^ 




Part A 

2^1/f-Mda2o[4^<]qumolin-l-yt)-l-biitanol (3.0 g, 12.4 mmol) was added to a 
stirring mixture of a-bromo-jHolunitrile (3.0 g, 15.3 mmol), sodium hydroxide (40 ml, 
50%), dichloTomemane (40 ml), and bcnzyltrimctfaylainmoriium chloride (0.02 g, 0.11 

10 mmol). The reaction was maintained for 72 hours and then diluted with dichloromcthanc 
(100 ml) and water (1 00 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic fractions were 
combined, washed with water, dried (MgSO*), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 

15 mcWoirnnethaneAnemanol, 0.48) to provide 2.66 g of 4-{[2^1#-imidazo[4,5- 
c]quinolin- 1 -yI)butoxy]methyl} bcnzonitrfle. 

PartB 

3<Hu\>roperoxybenzoic acid (2.2 g, 7.5 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{[2H(lif-iniidazo[4,5^]qumoli^ (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 1 00 ml); 
dried (MgSO*); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PaitC 

/>-ToIuenesulfonyl chloride (1.43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chilled (0 °Q mixture of the product from Part B (2.7 g, 7.3 rrrrnol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 

5 thin layer chromatography (9:1 dichloromethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na 2 S04); and concentrated in vacuo. Purification 
of the resulting brown oil by flash column chromatography (silica gel, 92/8 

1 0 dichloromethane Ancthanol) followed by multiple recrystallizan'ons from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-ammo-l/f-irmdazo[4,5^]qumoun-l- 
yl)butoxy]methyl}ben2onitrile as a tan powder, m.p. 160.0-1 61. 0°C. 
! H NMR (300 MHz, DMSO-d*) 5 8.41 (s, 1H), 8.20 (d, J = 7 3 Hz, 1H), 7.67 (m, 3H), 
7.44(W = 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 526 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m, 2H), 2.07 (m, 2H), 0.87 (t, J - 7.3 Hz, 3H); 

U CNMR (125 MHz, DMSO-d*) 1522, 1452, 143.8, 140.1, 132.4, 132.0, 127 J, 126.6, 

126.4, 121.0, 120.5, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcd for C22H21N5O); 

Anal calcd for C^NsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 18.51. 
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Example 142 
^{tW2^4-Amino-m-imidazo[4,5^]quk^ 




5 

(2/9-2^UT-imidazo[4^^ (136 g, 53 mmol) was reacted 

according to the general procedures described in Parts A and B of Example 141 to provide 
1 .60 g of die 5N-oxide product 

TrichloToacetyl isocyanare (0.77 ml, 6.5 mmol) was added drop wise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwiso. The 
reaction was maintaine d fox 2.5 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 m'chlorometiianeArjethanol) followed by rcciystailization from methyl acetate to yield 4- 
( {[(2^)-2^4^rimiCH l/^inndazo[4^-c] quinolin- 1 -y I)butyl]oxy } memyl)benzonitrile as a 
white solid The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CHIRALCEL® OD-RH; 
eluent 90/10/0J2 pentBuieteethanoytriemylarnine^ flow rate 2 mJAnin, R* 7.8 minutes). 

20 ! HNMR (500 MHz, DMSOd*) 5 839 (s, 1H), 8.20 (d, J - 7.8 Hz, 1H), 7.69 (d, J = 8.1 
Hz, 2H), 7.63 (dd, J « 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 7.31 (d, J = 8.1 Hz, 2H), 723 
(m, 1H), 6.58 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J = 10.3, 6.8 Hz, 1H), 
3.93 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 7.3 Hz, 3H); 
Anal calcd for C22H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 



4-( l/^imidazo[4 ) 5>c]quinolin- 1 -yl)butyl]oxy } metfayl)benzonitrilc 



(2*S)-2-< 1 //-imidazo[4^-c]quinolm- 1 -yl)butan- 1 -ol (13 g) was reacted according 
to the general procedure described in Example 142. Recrystallization of die final product 
from ethyl acetate/hexanes provided 02 g of 4-( { [(ZS)-2^4-armno- l/f-imidazo[4,5- 
10 cjquinolin- 1 -yl)butyl]oxy } rnethyI)ben2onitrilc as a white solid. The enantiomeric excess 
(ee) of the final product was determined to be greater than 99% based on liquid 
chromatography (column: CHERALCEL® OD-RH; eluent 90/10/0.2 
pentaaie/methanol/tricthylanime; flow rate 2 ml/min, R, 8.7 minutes). 



l H NMR (500 MHz, DMSO-d«) 8 8.40 (s, 1H), 8.20 (d, J - 8.0 Hz, 1H), 7.70 (d, J - 8.2 
15 Hz, 2H), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 731 (d, J « 8.2 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 5.27 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, J - 103, 6.7 Hz, 1H), 
3.93 (dd, J =103, 3.9 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H); 
Anal calcdforCnHnNjOiC, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 5.98; N, 
18.96. 



5 




20 
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Example 144 



^2-Methoxyet^ 



Piopargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
beii^ltmeAylammcrnhnn chloride (0.60 g, 32 mmol) were dissolved in dicMoromethane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50 % wAv in water). 
2^-Metto>xyetr^ (20.0 g, 73.7 mmol) was 

added andthe mixture was vigorously stirred for 18 hours. Thin layer chromatography 
(9/1 chloroform/methanol) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted with 
additional dichloromethane (3 x 150 ml). The combined organic fractions were washed 
with brine (100 ml), dried (Na 2 S0 4 ), filtered and concentrated to yield 22.7 g of 2-<2- 
methoxyethyl>l-[2Hp^ M m onmgc 

solid. 

'H NMR (300 MHz, DMSCMfc) 5 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 (t, J - 5.3 Hz, 2H), 4.1 0 (d, J - 2.4 Hz, 2H), 3.95 (t, J = 5. 1 Hz, 2H), 3.89 (t, J « 
6.9 Hz, 2H), 3 36 (t, J = 2.4 Hz, 1H), 3 32 (s, 3H), 3.27 (t, J 23 6.9 Hz, 2H). 



2^2-MeftoxyetrxyI)-l-[2-{p^ 
(22.7 g, 73.4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water bath. 
3<3ilcroperoxybeirzoic acid (17.0 g, 127.9 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chlorofbrm/methanol) at 30 
minutes indicated that there was still starting material present Additional 3- 
chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was wanned to ambient temperature and quenched by the addition of saturated 




5 



Part A 



PartB 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (Na 2 S0 4 ); 
filtered; and concentrated in vacuo to provide a dark orange solid. ! H NMR indicated less 
5 man 5 % 3-chlorobenzoic acid in the crude product The material was used without 
further purification. 

*H NMR (300 MHz, DMSOd<) 8 8.56 (s, 1H), 8.33 (d, J => 7.7 Hz, 1H), 7.99 (d, J = 73 
Hz, 1H), 7.38-7.30 (m, 2H), 4.40 (t, J - 4.8 Hz, 2H), 3.63 (d, J - 2. 1 Hz, 2H), 3.47 (t, J =- 
4.9 Hz, 2H), 3.40 (t, J - 63 Hz, 2H), 2.88 (t, J - 2.0 Hz, 1H), 2.84 (s, 3H), 2.78 (t, J = 6 3 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2-{2-methoxyethyl)- 1 -[2-{prop-2- 
ynyloxy)ethyl]-l/f-irm\la^ (1.57 g, 4.83 mmol) was dissolved 

in dichloromethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 drop wise via syringe. The reaction was stirred for 1 hour and then the voLa tiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1 .5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3x10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (NajSCU), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2-(2-methoxyetbyl)- 1 -[2-(prop-2-ynyloxy)ethyl] - 

25 l//-imidazo[4,5^]qiiinolm^-amiiie as off-white crystals. 

l H NMR (300 MHz, DMSO-dft) 8 8.05 (d, J = 7.3 Hz, 1H), 7.61 (d, J - 12 Hz, 1H), 7.42 
(t, J - 7.8 Hz, 1H), 7.23 (t, J = 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 5.2 Hz, 2H), 4.11 (d, 
J-2.5Hz,2H),3^1(t, J-5.5Hz,2H),3.83(t,J = 6.7Hz,2H), 337 (t, J - 2.6 Hz, 1H), 
330 (s, 3H), 3.20 (t, J - 6.8 Hz, 2H); 

30 MS(0)m/e325(M + H); 

Anal calcd for CigHjoN^: C, 66.65; H, 6J2I; N, 17.27. Found: C, 66.34; H, 6.05; N, 
16.96. 
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Example 145 

2^cthyl-H2-{[(2E)-3-phen^^ 

amino 




5 

Part A 

Using flic general method of Example 1 Part B, 2^-methyl-Lff-imida2o[4^- 
c]quinoKn-l-yl)ethyl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2^(2- 
mefhyl-5-oxido- W-irnid^[4^^]qirinolh>l -yl)etliyl acetate as a brown solid. Material 
1 0 was used without further purification. 
PartB 

A dried round bottom flask was charged with a stir bar, 2-{2-methyl-5-oxido- 1 H- 
imidazo[4,5-c] quinolin- 1 -yl)ethyl acetate (8.7 g, 30.49 mmol), anhydrous 
dhnethylformamide (80 mL), and anhydrous toluene (1 00 mL) under nitrogen. To this 

1 5 brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a slight exo therm 
was observed. The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 

20 was extracted with dichloromethane (5x). The organic tractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 9-2 g of 2-(4-chloro-2-metfayl- 
l/Y-rrmdazo[4,5-cJquiriohn- 1 -yl)ethyl acetate as a brown oil. 
MS (CI) for CisHhCINjOi mlz 304 (MH*), 262, 218 
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PartC 

A round bottom flask was charge with a stir bar, 2-{4-ch]oro-2-methyM/f- 
rrmdazo{4,5^]o^olm-l-yi)ethyl acetate (9.2 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 °C The solution was partitioned between chloroform and brine. The 

organic layer was removed and the aqueous traction extracted with chloroform (6x). The 
organic tractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was sto ppered and maintained at ambient temperature for 24 hours. The resulting 

1 0 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-methyl- 
l//-miiQ^[4,5^]qumolin-l-yl)etrianol.' 
MS (CI) for C13H12CIN3O m/z 262 (MH*), 21 8 
PartD 

A round bottom flask was charge with a stir bar, 2-(4rchloro-2-methyl-lif- 
15 rmidazo[4,5-<:]quinolin- 1 -yl)ethanol (3.9 g, 14.9 mmol), mchloromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimemylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To mis mixture was added 
cmnamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
drchloiomethane/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2- 

memyl-l^-{[(2E)-3^heTryrfro as a 

white solid. 

MS (CI) for C22H20CIN3O m/z 378 (MH*), 262, 228 
PartE 

30 4-CMoro-2-memyl-H2-{[(2E)-3-pheny 

c]quinolme (2.12 g, 5.61 mmol), was combined with an anrmonia/methanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to~10mL, diluted with ammonia/methanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 
5 removed The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic tractions were combined, dried with anhydrous 
sodium sulfete and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-methy 1-1 -{2- {[(2E)-3-pharyIprop-2- 
enyl]oxy}e%l>l#-mndazo^ as a white solid, m.p. 111.8-1 115 

10 °C. 

Analysis. Calculated for C22H22N4O: %C, 73.72; %H, 6.19; %N, 1 5.63. Found- %C, 
73.48; %H, 6.25; %N, 15.57 

l H NMR (300 MHz, DMSO-d«) 5 8.08 (d, J - 7.5 Hz, 1 H), 7.61 (d, J = 8. 1 Hz, 1 H), 7.40 
(t, J - 5.6 Hz, 1 H), 7.18-730 (m, 6 H), 6.51 (s, 2 H), 6.31 (d, J - 16.2 Hz, 1 H), 6.17 (dt, 
15 J=15.6, 5.3 Hz, 1 H), 4.76 (t, J = 5.0 Hz, 2 H), 4.05 (d, J - 3.9 Hz, 2 H), 3.91 (t, J - 5.6, 2 
H),2.64 (s,3H) 

MS (CI) for C22H22N4O m/z 259 (MH*), 243, 199 

Example 146 

20 2-memyl-l-{2-[(3-phenylp^ 

cjquinolm-4-amine 
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Part A 

Using the general method of Example 1 15 Part C, the 4- ammo group was 
introduced to 2^-me%l-5K)xido-l/f-miio^o[4,5^]qumolin-l-yI)ethyl acetate (8.47 g, 
29.71 mmol). The resulting brown oil was purified by trituration with acetomtrile and 
5 dried to yield 3.583 g of 2^4-ammcH2-memyl-l/f-mu'(kzo[4,5^]qumolin-l -yl)ethyl 
acetate as a tan solid 

MS (CI) for CijHuCttV^ m/z 285 (MH*), 270, 199 
PartB 

A Parr flask was charged with 2-(4-amino-2 -methyl- LF/-rmidazo[4^^]quinolin- 1 - 
1 0 yl)ethyl acetate (3 .61 g, 12.64 mmol), trifluoroacetic acid (50 mL) and purged with 

nitrogen. To this solution was added platinum(IV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of hydro genation at ambient temperature. The solution was 
filtered and the volatiles removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 
15 -8. The layers were separated The aqueous layer was extracted with dichloromethane 
(4x). The organic tractions were combined, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2-(4- 
amino-2-methy 1-6,7,8 ,9- tetrahydro- 1/f-imidazo [4 ,5-c] qufnolin- 1 -yl)ethanol as a white 
20 solid 

MS (CI) for C u Hi»N40 m/z 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2-{4-ammo-2-methyl-6,7,8,9- 
tetrahydro- 1 7/-miida2o[4,5-c]quinolm- 1 -yI)ethanol (0.763 g, 3.098 mmol) was reacted 
25 with propargyl bromide (80% in toluene, 1 .1 mL, 9.29 mmol) to provide 0.42 g of 2- 
methyl- 1 -[2-(pTor^2-ynyloxy)e^ 
amine as a brown oiL 

MS (CI) for Ci6H2oN 4 0 m/z 285 (MH*), 247, 1 83 
PartD 

30 Using the general method of Example 12 Part A, 2-methyl-l -[2-(prop-2- 

ynyIoxy)ethyi]^,7,8^tetrahytm>l//-m^ (0.396 g, 1.392 

mmol) was reacted with iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatifes were removed under reduced pressure. The 
resulting ofl was partitioned between dicMoromethane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichloromethane 
5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfete and the 
volaules were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dicUonmiethane/methanol). The resulting white 
soKd was dissolved in mchloromethane (2 mL) and reacted with 1M HQ in ether (2 mL). 
The volatile* were removed under reduced pressure and fee resulting solids recrystallized 

10 from methanol to provide 0.1089 g of 2-metoyl-l-{2-[(3^henyI^ 

6,7,8,9-tetrahydro^ (hydrochloride)^ as a tan solid. 

Analysis. Calculated for C^H^O (HC1), * (H^: %Q 59.74; %H, 6.22; %N, 12.67; 
%CK 1523. Found: %C, 59.72; %H, 6.04; %N, 12.65; HO. 14.99 
! H NMR (300 MHz, DMSOd,) 5 7.93 (s, 2 H), 7.36-7.40 (m, 3 H), 7.28-7.30 (m, 2 H), 

15 4.56 (W = 5.0 Hz, 2 H), 435 (s, 2 H), 3.88 (t, J = 5.3 flz, 2 H), 2.92 (s, 2 H), 2.69 (s, 2 H), 
2.60 (s, 3 H), 1.73 (a, 4 H) 
MS (CI) for C22H24N4O m/z 361 (MH*) f 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis fector (a) (IFN and TNF, 
respectively) secreted into culture media as described by Testennan cL al. In "Cytokine 
Induction by the Immunomodulatory Imiquimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 
Blood Cell Preparati dn for Culture 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutaincr tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugation using Histopaque<8>-1077. The PBMCs are 

30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10 6 

cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Bee ton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds are sohibilized in dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1% fox addition to the culture 
wells. 
Incubation 

The solution of test compound is added at 60 uM to the first well attaining RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
1 0 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0. 12 to 30 uM). The final concentration of PBMC suspension is 1.5-2 X 
10 6 cells/mL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 1 8 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 
Separation 

15 Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm 

(-200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
m ai nt ain e d at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by EUSA 

20 Interferon (a) and Tumor Necrosis Factor (a\ A nalysis bv EUSA 

Interferon (a) concentration is deterrnined by EUSA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using EUSA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Phanningen, San 
Diego, CA Results are expressed in pg/mL. 



The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound. A M#7T 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 uM. 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


1 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


333 


4 


0.12 


♦ 


5 


0,12 


f 11 


6 


0.12 


* 


7 


1.11 


0 V7 


8 


1.11 


10 


9 


* 


• 


10 


1.11 


10 


11 


1.11 


* 


12 


10 




13 


10 


10 


14 


10 


10 


15 


0.12 


♦ 


16 


0.01 


037 


17 


0.12 


037 


18 


0.12 


1.11 


19 


037 


* 


20 


. *. 


• 


21 


0.12 


* 


22 


0.12 


037 


23 


1.11 




24 


0.12 


* 


25 


0.12 


• 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


26 


0.12 


* 


27 


0.12 


* . 


28 


10 




29 


* 


* 


30 


333 


* 


31 


* 


* 


32 


10 


* 


33 


* 


* 


34 


• 




35 


♦ 


* 


36 


* 




37 




* 


38 


10 


* 


39 


1.11 


* 


40 


0.12 


* 


41 


1.11 


3.33 


42 


037 


* 


43 


037 


* 


45 


037 




46 


0.01 


333 


47 


0.12 




48 


0.12 




' 49 


0.04 




50 


333 




51 


037 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


| Example 
Number 


Lowest Effective Concentration QiM) 


Interferon 


Tumor Necrosis Factor 


55 


• 


♦ 


56 


l 11 


10 


57 


* — 


30 


58 


333 


* 


59 


1.11 




60 


1.11 


* 


61 


333 




62 


• 


333 


63 


• 


* 


64 


! 333 


* 


65 


1.11 


• 


66 


* 


* • 


67 


♦ 




68 


333 


* 


69 


1.11 


* 


70 


037 




71 


333 


* 


72 


l.U 




73 


1.11 




74 


037 




75 


* 




76 


1.11 




77 


0.12 




78 






79 






80 


* 




81 


1.11 ~ " 




82 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


83 


037 


* 


84 


0.37 


* 


85 


037 


* 


86 


037 


* 


87 


1.11 


• 


88 


037 


30 


89 


037 


10 


I 90 


0.12 


10 


91 


037 


10 


92 


333 


333 


93 


0.12 


10 


94 


0.01 


3.33 


95 


1.11 


* 


96 


0.12 


10 


97 


1.11 


* 


98 


037 




99 


037 


• 


100 


* 


* 


101 


0.04 


10 


102 


037 


♦ 


103 


* 


10 


104 


0.12 


10 


105 


037 


1.11 


106 


037 


* 


108 


0.00017 


0.04 


109 


0.01 


037 


no 


333 


* 


111 


333 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 




Tumor Necrosis Factor 


112 


♦ 




113 


1.11 




114 


A 19 


0.37 


115 


A 19 


1.11 


116 




• 


117 


* 




118 


A A1 
0.01 


0.04 


110 


A A1 
0.01 


0.12 


19A 


0.01 


. 0.01 


1*71 


o.oi 


0.04 . 


kdU. 


o.oi 


0.12 


Ill 


0.12 


10 


194 


Lii 


10 


I9S 


A At 

0.01 


037 




- A fiA 

0.04 


0.04 


197 

IX / 


A A1 
0.01 


0.12 


' 19R 


* 


♦ 


129 


A A1 


A Ai 

0.04 


130 


333 


j.jj 


131 


• 


10 


132 


0.01 


333 


133 


333 




134 


» 


* 


135 


• 




138 


1.11 




139 


• 




140 


* 


* 


141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 


144 


0.01 


0.04 
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WHAT IS CLAIMED IS: 

1. A compound of the formula (I): 



NH 2 




X-O-Ri 



0) 

10 

wherein: X is -CHR 3 -, -CHRra&yK or -CHR 3 -aIkenyl.; 

R! is selected from the group consisting of. : : 
-alkenyi; 
-aryUand 

15 -Rr-aryl; 

R 2 is selected from the group consisting of. 
-hydrogen; 
-attyU 
-alkcnyl; 

20 -*ryi; 

-heteroaryl; 
-heterocycryl; 
-aflcyl-Y-aflcyl; 
-alkyl-Y-alkenyl; 
25 -alkyl-Y-aryl; and 

-alky! or alkcnyl substituted by one or more substitnents selected 

from the group consisting of. 
-OH; 
-halogen; 
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-N(R 3 )2; 

-CO-Cmo aDcyl; 
-CO-O-Ci.io aJkyl; 
5 -N 3 ; 

-heteroaryl; 

-heterocycryl; 

-CO-aiyl; and 
10 -COheteroaryl; 

R4 is aDcyl or aJkenyl, which may be interrupted by one or more 
-O- groups; 

each Rj is independently H or C wo allcyl; 
each Y is independently -O- or -S(0)w-; 
15 b is 0 to 4; and 

each R present is independently selected from the group consisting of Cwo 
aflcyl, Cj-io alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

20 

2. A compound or salt of claim 1 wherein Ri is -afleyl-aryL 

3. A compound or salt of claim 1 wherein Ri is -(CT^r-phcrryL 

25 4. A compound or salt of claim 1 wherein Ri is -{CH2)tKr-substituted phenyl 

5. A compound or salt of claim 1 wherein X is -CH(aIkyl)(aIkyI)-- wherein the alkyl 
groups can be the same or different 

30 6. A compound or salt of claim 1 wherein X is — CHr-CHi-. 

7. A compound or salt of claim 1 wherein X is -CHCdHsXCHj)-. 
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5 



10 



8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein Ra is alkyL 

10. A compound or salt of claim 1 wherein Ra is -alkyl-O-alkyL 

11. A compound of the formula (II) 
NH 2 

X-O— (CH2) M(r -C=C— R 10 
(0) 




wherein X is -CHR r , -CHR 3 -alkyl-, or -CHRj-aDocnyl-; 

Rio is selected from the group consisting of. 
-H; 

15 -aflcyl; 

-alkcnyl; and 
-aryl; 

Ra is selected from the group consisting of: 
-hydrogen; 
20 -aikyl; 

-aflcenyl; 
-aryl; 

-heteroaxyl; 
-beterocycryl; 

25 -alkyl-Y-alkyl; 

-alkyl-Y- aflcenyl; 
-*lkyl-Y-aryl; and 
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-alkyl or alkcnyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -N(R 3 )2; 

-CO-Nfl^; 
-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 

10 -aryU 

-heteroaryl; 
-hetcrocycryl; 
-CO-aryi; and 
-CO-hetoroaryl; 

15 nis0to4; 

each Y is independently -O- or -S(0)<«-; 
each Rj is independently H or Cj-io alkyl; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, C mo alkoxy, hydroxy, halogen and trifhioromethyl; 
20 or a pharmaceuticaDy acceptable salt thereof. 

12. A compound of claim 1 1 wherein Rio is aryL 

13. A compound or salt of claim 1 1 wherein Rio is — (CH^r - P nen y*- 

25 

14. A compound or salt of claim 1 1 wherein Rio is — (CH2>wfiabstitiited pherryL 

15. A winpound or salt of claim 1 1 wherein X is -OT(aIkylXalkyIK wherein the 
alkyl groups can be the same or different 

30 

16. A compound or salt of claim 11 wherein X is -CH2-CH2- 
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17. • A compound or salt of claim 11 wherein X is -CH(C2Hj)(CH2)-. 

18. A compound or salt of claim 11 wherein R^ is R 

5 19. A compound or salt of claim 11 wherein Ra is alkyL 

20. A compound or salt of claim 11 wherein Ra is alkyl-OalkyL 

21. A compound of the formula (ED) 



NH 2 




10 



wherein: X is -CHR r , -CHRa-aUcyl-, ox ~CHR 3 -aIkonyi-; 
Ri is selected from the group consisting of 
-aryU 

15 -aUcenyl; and 

-Rc-aryl; 

is selected from the group consisting of: 
-hydrogen; 
-alkyl; 

20 -alkerryl; 

-aryl; 

-heteroaryi; 
-hetierocycryl; 
-aEcyi-Y-alkyl; 
25 .-alkyl-Y-aryi; 

- alkyl- Y- alkeny 1; and 
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- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -N(R3)i; 

-CO-Cmo alkyl; 
-COO-Cmo alkyl; 
-N 3 ; 

10 -aryl; 

-hcteroaryl; 
-hetcrocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

15 R4 is alkyl or alkcnyU which may be interrupted by one or more 

-O- groups; 

each Bj is independently H or C|. J0 alkyl; 
each Y is independently -O- or-S(0>w-; 
d is 0 to 4; and 

20 * each R present is independently selected from the group consisting of Cuo 

alkyl, Ci-10 aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical ry acceptable salt thereo£ 

22. A compound or salt of claim 21 wherein Rj is -(CHi^j-substituted phenyl. 

25 

23. A compound or sah of claim 21 wherein Rj is H or alkyl 

24. A compound or salt of claim 21 wherein Ri is -alkyt-O-alkyl. 
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25. A compound of tbe formula (IV): 
NH 2 



10 



15 



20 



1/ I X-O— (CH^lkt— C=CR, 0 
(IV) 



wherein: X is -CHRj-, -CHRj-alkyl-, or-CHRj-alkenyl-; 

Rio is selected from the group consisting of: 
-H; 
-alkyl; 

-aUcenyl; and 

Ri is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteroaiyl; 
^leterocycryl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aryl; 
. -alkyl- Yr alkenyl; and 
-alkyl ox alkenyl substituted by one or more substituents selected 
from the group consisting of; 
-OH; 
-halogen; 

-CO-NCRafc 
-CO-Cmo alkyl; 
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-CCK)-Ci_ l0 alkyl; 

-N 3 ; 

-aryt; 

-heteroaryi; 

5 -heterocycryl; 

-CO-aryl; and 
-CO-heteroaiyl; 
each Rj is independently HorCuoalkyl; 
each Y is independently -O- or - S(0)<«-; 
.10 n is 0 to 4; and 

each R present is independently selected from the group consisting of C^o • 
aDcyl Cuo aflcoxy, hydroxy, halogen and trifluorometbyi; 
or a pharmaceutically acceptable salt thereof. 

IS 26. A phannacentical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a pharmaceutically acceptable carrier. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a pharmaceutically acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 21 and a pharmaceutically acceptable carrier. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
25 a therapeutically effective amount of a compound or salt of claim 1 to the animal. 

30. The method of claim 29 wherein the cytokine is IFN-o. 

31. A method of inducing cytokine biosynthesis in an animal comprising administering 
30 a therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 

32. The method of claim 3 1 wherein the cytokine is IFN-o. 
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33. A method of treating a viral disease in an annual comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal, 

5 34. A method of treating a neoplastic disease in an animal comprising adniinistering a 
therapeutically effective amount of a compound or salt of claim 1 to the animaL 

35. A method of treating a viral disease m an a urrnat c omp rising administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animaL 

10 

36- A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amountof a compound or salt of claim 1 1 to the animal. 

37. A method of inducing cytokine biosynthesis in an animal comprising flf^rmypstRrrng 
15 a theraputicaDy effective amount of a compound or salt of claim 21 to the animal 

38. The method of claim 37 wherein the cytokine is IFN-cu 

39. A method of treating a viral disease m an animal comprising » HfDYnia tgi ing a 
20 therapeutically effective amount of a compound or salt of claim 2 1 to the animal. 

40. A method of treating a neoplastic disease m an anfmul comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animaL 



25 41. A compound of the formula (V): 

N 
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wherein X is ~CHR 3 -, -CHRraBcyl-, or -CHR 3 -aIkenyl-; 
Rt is selected from the group consisting of: 
-aryl; 
-alkenyl; 

5 -RrHnyl; and 

"(CH 2 )i.ur<X:-Rio; 
Ri is selected from the group consisting of 
-hydrogen; 
-alkyl; 

10 -alkenyi; 

-aryl; 

-heteroaryl; 
-heterocycryl; 
-alkyl-Y-alkyl; 
15 -alkyl- Y- alkenyl; 

-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 

20 -halogen; 

-NCRafe; 

-CO-NCR^; 

-CO-Cmo alkyl; 

•CO-OCwo alkyl; 
25 -N* 

-aryl; 

-heteroaryl; 
-heterocycryl; 
-CO-aryl; and 
30 -CO-heteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
- groups; 
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each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-i-; 
n is 0 to 4; and 

5 each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifraoromethyl; 
or a pharmaceuticalry acceptable salt thereof 

42. A compound of the formula (VI): 



10 




wherein X is -CHR3-, -CHR3-aIkyl-, or-CHRj-aDcenyls 
Rt is selected from the group consisting of: 
15 Huyl; 

-alkenyl; 
-Rr-aryl; and 
H[CH 2 )mo-<^:-Rio; 
Ra is selected from the group consisting of: 
20 -hydrogen; 

-alkyl; 
-alkenyl; 

' -aryl; 

-heteroaryl; 
25 -heterocycryl; 

-alkyl-Y-alkyl; 
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-alkyl-Y- alkenyi; 
-aBcyl-Y-aryl; and 

- alky 1 or alkenyi substituted by one or more substituenta selected 
from the group consisting of: 

-OH; 

-halogen; 

-CQ-N(R3)a; 

-CO-Cuoalkyi; 

-CO-OCi-io alkyl; 

-N 3 ; 

-aryl; 

-heteroaiyi; 
-heterocycryl; 
•CO-aryl; and 
-CO-heteroaryl; 

R« is alkyl or alkenyi, which may be interrupted by one or more 
-O- groups; 

each Rj is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyi and aryl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluorometbyl; 
or a phannaceutically acceptable salt thereof 
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43. A compound of me formula (VII): 




5 wherein: X is -CHRr, -CHRj-alkyl-, or -CHRraflcenyl-; 

Ri is selected from the group consisting of: 
-aryl; 
-alkenyl; 
-Rc-aryl; and 

10 -(CH 2 )i. lff -C=<:-R,o; , , 

Ri is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rit is selected from the group consisting of H, alkyl, alkenyl and aryl; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aDcoxy, hydroxy, halogen and trifraoxomethyl; 
or a pharmaceutically acceptable salt thereof. 

20 44. A compound of the formula (VIII): 

N— (COOR 7 )2 




(vm) 
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10 
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X is -CHR 3 -, -CHK^-alkyl-, or -CHR 3 -aIkenyl-; 
Ri is selected from the group consisting of: 

-aryl; 

-aDcenyl; 

-R4-aryl; and 

-(CHj) mo— C^C-Rio; 
Ri is selected from the group consisting of: 

-hydrogen; 

-aUcyl; 

-aDcenyl; 

-aryl; 

-heteroaryl; 
-hetexocyclyl: 
* -aDcyl-Y-alkyl; 
-aDcyl-Y- aDcenyl; 
-aDcyl-Y-aryi; and 

- aDcyl or alkeriyl substituted by one ox more substhuents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3)i; 

-CO-NCRj^ 

-CO-C MO alkyi; 

-CO-CK: M oaIkyl; 

•N 3 ; 

-aryl; 

-heteroaryl; 
-hetorocyclyl; 
-CO-aryl;and 
-CO-heteroaryl; 
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R* is alkyl or alkenyl, which may bo interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rie is selected from me group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(OVr ; 
n is 0 to 4; 

each R present is independently selected from the group consisting of C\. 

alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; and 

R7 is tert-butyl or benzyl; 

or a phaxmaceuticalry acceptable salt thereof. 

45. A compound of the formula (EX) 




wherein: X is -CHR3-, -CHR 3 -alkyl- t or -CHR 3 -aIkerryl-; 
Ri is selected from the group consisting of: 

-aryl; 

-alkenyl; 

-Rr-aryi; and 

<CT 2 )mo-OCH; 
R2 is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 
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-hcteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkcnyl; 
5 -alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substitucnts selected 
firom the group consisting of. 

-OH; 

-halogen; 

10 -Nfl^ 

-CO-Cmo aDcyl; 
-COOC M0 alkyl; 
-N 3 ; 

15 -aryi; ; 

-hcteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-bcteroaryl; 

20 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each S3 is independently H or Cho alkyl; ■ 
each Y is mdependentry -O- or-S(0)<«-; 
25 nis0to4;and 

each R present is independently selected firom the group consisting of Cho 
alkyl, Ci-10 aOcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaoeuticalry acceptable salt thereof 



30 



183 



